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SIMIARY 



' Problem 

AGademic performance differences vdthin equal ability groi5)s — 
have been correlated vdth the way students select and use differing ' 
information processing strategies. " In fact,' information processing ' . 
or learning strategies nky be more fundamental detenninants of lemm- 
ing perfonnances than actual abilities. Further, training in how to. 
select and iise more efficient techniques and strategies for selecting, 
storing, manipulating and outputting information should enhance leam- 
ihg performance. Sources of information/and strategies for processing 
information presently iised by high and /ow ability students can be 
related to stjident perfoimance, thiis identifying strategies which can 
be iised by the student to improve his^ performance . These validated 

; information processing strategies c^ be iised to help "imnrove student 
performance in the Air Force training system. The initial requirement. 

" is based, on. the ne^ds within the Advanced Instructional System to 
identify perfoimnfe facilitating strategies. The strategies should 
enable improved learning performance and transfer o$ training to the 
job situation, • j 

Approach | 

'■ ^ The identification.of, effective strategies has been accor^lished 
using information gathered from a review of the educational and psy- 
chological research literature dealing with strategies, and from an 
analysis of responses to the specially developed Learning Strategy ' * 

Inventory (see Dansereau, Long, McDonald,^ Actkinson, 1975)'. The 
results of research Wi'th the Inventory inditated that students could 
' be prof itably trained on four aspects of the learning process: the 
identification of ijiportant, unfamiliar, and difficult material, the • 
application of techniques for the comprehension and retention of this 
identified material, the» efficient retrieval of this information under 
appropriate .circumstances, and the effective coping with internal and 
external distractipns while these other processes are being enployed. 

;A^er th^se four^eas of needed inprovenfent were identified, 

specific strategies :relating to each. of these aspects were extrapo- 
lated from the educational, and psychological literature. The proccigs. 

•of ■applyj.ng techniques for enhanced con^rehension and retention v^s- — 
believed' to be most critical, consequently three altemative^feiprehen- 

-sion and retention techniques or strategies vere extrapolated^ (para- 
phrasing question-answering, and the use of visual imagery) . Metlfcds 

.for training the strategies related to the four aspects of the learning 
process were develdpfed and combined in an integrated, training prograjn; 



\ 



Resiilts 

■ A training program emphasizing the question and answer connection 
technique i^iveloped an^ evaluated. The program contains exercises 
£^^kin?^derstaSding ratings, retrieval training, a question and 
S^erSmectic^ techi^ue and materials ^£or ^^."^gi^gJ^^J^^^^^ 
audio distraction for concentration training. This training program 
was ?eSed Ld found effective.-. The results of the evaluation are 
•reported in Dansereau and others (1975) . ». ' . ■ . 

Conclusioris / ^ > . 

f: This training program, >wiiai appropriate insertion of blank pages 
can be used to provide learning sl^rategy training. ^ It is^&rth^^ 
■ recommended that this program be expanded by including additional , 
JeaS materials selected from the projected or actual career field 
of the potentialruser- to gain the- maximum benefit. ■ ^ . / 
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' ■ This report presents a learning strategy training program which 
• enphasizes a connection technique using questiT^ns aixd answers . The 
development and evaluatiori o£ this training program is reported in 
Dansereau, McDonald, Cong, Actkinson, Ellis, Collins, Williams, and 
Evans, 1975 • ' Research was accomplished under Project 1121, Advanced. 
Technology for Air 'Force Technical Training, Dr. Marty R. Rockway 
was the Project Scientist^ Dr. Gerald Deignan was ^the Task Scientist 
until 1 June* 1974, arid Dr. Ronald Spangenberg was 'the' Task Scientist 
from.l June 1974 to the present. Research contained in this report 
was conducted under the provisions o£ Contract Number *F41609-74-'C-0013 . 
with Texas Christian University, Institute for the Study o£ Cognitive 
Systems, Fort Worth, Texas, 76129. Dr.° Donald F. Dansereau was the 
Principal Investigator. 

Cooperation o£ Dr. James Baerwald; Psycholpgy Department, 
University o£ Texas .at Arlington and Drs^ Howard Clark and Lany Wise, 
Texas Wesleyan Caliege iii recruitment o£ student subjects was* deeply 
appre9i,ated/ The comb ijied coordination and cooperation o£ 

tike Texas Christian IM^ersity. Psychology. Department Facility, Drs . 
^lugiiiia Jarratt and Miidred Hogstel o£ jthe Harris School o£ Nursing, 
iDr. Jo James, School o£ Education, Dr. Wi, E. Tucker,' Gra^duate DeitfL- 
: and J3r.^W. L; ^ed, Dean o£ Unldergraduate Religion, in ' 

/encouraging studertts to participate as subjects played an inportant 
-rple irt conpleting this training progranl* .... 
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INTRODUCTION 



• Using Questions a nd Answers for Learning is an iTitfiprfltpH learnjlng 
strategy program developed to ijnpjrbve .students performance* in academic : 
tasks. Four aspects of the leamihg process were identified and " 



selected for training. These are 



(1) the identification of ;iiiroorjtant:/ 



difficult, and unfaihiliar material; (2) the application of techniques 
for the colT5)rehension and retention of the identified materl^al , (3) 
the efficient retrieval of the . inrEojmation under appropriate circum- • 
stances^ and (4) the effective copimg with internal and external dis- * 
tractions while th^ above processes arQ. pccurfihg. A training program 
for the first three.aspects is coAtained' in this report, the fourth 
aspect vMch incorporates audio distractions of varying levels of 
interest and loudness can bqi acconipUsheii by presenting the appropriate 
exercises under conditiphs o£ audio distractions. • 

The identification of trainable aspects of ' the leaniirig process 
was accon^lished by a literature review and a survey of commonly iised 
learning strategies. This extensiW resview of ' the learning strategy- ^ 
related educational and psychological literature is r^orted in 
Dansereau,^Actkinson, Long, and Mciponald, (1974) . The development 
administration and analyses of responses to a two -hmdred item Learning 
Strategy Inventory, designed t,o taji students' knowledge and- use of " 
various learning techniques, is repolrted in-Dahsereau, Long, McDonald, ' 
and Actkinson (1975). After the four trainable aspects were identified, 
specific strategies underlying each of these'vaspects -were incorporated 
into three coherent, integrated strategy trainimg programs. Training ' 
in identifying important, difficult,' and unfamiliar material "and re- 
trieval training is identical in the three programs. However, different 
connection techniques designed to enhance comprehension and retention 
of narrative materials are en5)hasized in the three programs. ThXs 
report provides the training program which emphasizes the use of 
"questions and answers." " 

An informal assessment of the three training programis was con- 
ducted in the context gf a pilot study. A different. groi;^) of students 
was given each of the three programs, while a- fourth* groi;^), not receiving 
•any special training, served as a control. The three prograriis were 
modified, streamlined, and improved on the basis oJe the pilot study = 
results. . ■ - 

.■ • ' • ■ ' ■ " 

A formal assessment study was then conducted (see Figure 1) to 
evaluate the three programs. The. results (reported. in Dans ereau, v 
McDonald, Long, Actkinson, Ellis", Colllins, Williams, and Evans, (1975)) 
indicated that the' performance scores, following the training program 
enphas i zing "the ques tion/answer connection technique provided signif i - • 
cantly liigher delayed recall scores than the scores of the control 
group. I ' 
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The program which, follows consists of components which train: • 
self rating of imderstanding (2Q minutes) , information retrieval 
techniques (45 minute^, and the use of questions ai^d answers for' 
inproving con5)rehension and retention (135 minutes) • ' The time for 
the concentration experience with audio distractions associated 
with these con^jonents^ was 55 ^odnutes. 

For using thixs progranj it is recoiranehded that blank sheets arid 
duplicate test forms be* inserted at the appropriate places for student 
use. Further, it is strongly recommended that all aspects of the 
program be expanded by the use of material from the projected or 
actual career field of the potential userV Specifically a miriirnum 
of ^ five additional passages should be incorporated In the develdpment 
of self -rating Qfijnderstanding* Information^ retrieval techniques 
shbiiLd be applied to at least two of the additional passages. Follow- 
"ing the que^tion/an^ers selections included in this document , , a - 
minimum of ten additional reading selections from the approjpriate \ ' 
career field should be selected to provide additional practice. . ^ 
Following this training, an additional two tov four }ioui?«, may be 
presented imder conditions of distraction by Mding techriicar material 
related to the 'users career field to the materials inclu|^j , Student 
instructions reflecting the modifications must also 'be/ {js'^paredv ^ 



, UNDERSTJl^ING RATINGS: , 
CHOOSING MffiN TO APPLY Hffi-. CONNECTION TECHNIQUE 



( ; 



Please insert blaidc pages* at appropriate ^ -^ 
places prior to using this section 



"'Estijna.ted Time for 
^ Inciucled Materials / 
, is 20 Minutes. 




Understanding Ratings / 

When you study a textbook^ you probably make some ; . 

• . • •■. . . • ./ ■ ■': ' ■: ^ ■ 

decisions' abcjut how w§ll yoii understand eaQh passage or 

section* For the purpose 3 b£ this training program^ we , ■. ^ 

• .' ' ' ' ' » ~ * • " * « » • 

w6uld , like YOU to get some pra,ctiGe in making this ;type of 

judgment formally'. Fir'st/ consciously making understaridihg 

judgments may improve your, ability to determine >what materia^ 

• needs further reyiew^ and second/ these judgments will/'be 

• us0d in other pafcts of the training we will be giving yoxi. 
What we are goings tb ask you to do is read a fairly long 
passag^ki^nd per iodica lly make urtders tanding j udtfment s . 

Please look at th§i scale on the following page. This is the ^^ 
scale we will .ask you to use. Your job is to fate your under- 
standing of the material you have read since your l^st judg- 
ment by choosing the Hiimber pf the statement that best describes 
your level of understanding. Ydur level oJf underatanding may 
fall in between two of the statements^ so you can uSe the niam- 

' bers between the statements to^indicate just where it falls. 

\ * •, . - ■ ■ • - • • 

I'll give you a minute or so to lookover the scale, in order to 

••' ' ' ' . ■ ' ■ 

see if you have any questions. . • 

Any Questions I ■ 

■ ' ■ ■ /-v ■■■:■/ •„ : ■ ■ 



Understanding Rating 



; Please note' that tjie rating; scalers tat einents not only 
d^l with^how .well you have iander:stoo4^ the paragraph in the 
trciditlonal sense but also how well ydu -will be able to 
.remember the in.formation in order* to explain it at some future 
,time. Thus , your- rating should ref iect both how w6ir 
'understood the paragraph and how well you will be able to 
remember itt - . / 



(2) 



It would be impossible for me to explain this material 
to anot^r^' individual in the future. 




m ■ . : ■ \ - V .... ■ ' ■ . ■ ■ ' ^ 

■ ■ ■ ■ #■ ■ ; 

■(4)V- ■• ■ ' y ■ ;. ■ - 

(5) I could roughly explain this ma tea: ial to another 
individual in the future. 

(6) : - y:^: : - 
ny ^ ■ 

C8) 

t9) , It would be very easy for me to explain this material 
in great detail to another individual in the future. 




Please remendDer you^ understanding r&tings should"* 
•include not only how well you cari follow the material as you 

are reading ^ but also how well, you feel you will be able to 

* ■ '* • ■ 4" 

"remember* the material in 'the future. If you can't follow 
what i« b^ing said or if you don't think you will be able to 
remember xt, your rating/should be close to (1) . If ♦you c.an 
easily follow the material and would have no trpiible ii> remem- 
bering it your rating should b^ close to (9). If you feel your 

understanding falls somewhere between these two extremes choose 

. _ ' » . , * .,,.>.■■ 

a -number more towards the piiddle of the scale as your rating. 

You will ihake your ratings in the spaces provided within 
" the reading material. After the passage you will be given 
some questions to let you know how wfell you did/ 

you are now ready to^ start your ratings of the material. 
Please refer back to the understanding rating scale as often" 
as necessary so that your ratings wil J, be accurate. You Will 
be given 10 minutes to read ^nd rate the passage whi<!h is/ con- 
stained on" Pages 12 to 15. When you ^each Page 15, please stop. 
You may go back and review the material and your ratings /but 
do not go beyond Page 15 until I have given further instructions. 



Fighting between members of the same species is 
almost univers^al among vertebrates r from fish to man. 
Casual observation- suggests title ^reason: Animals of ^the 
same kindr occupying the- same^nich.e^ in nature, must compet^e 
for the same food r the same nesting sites and 'the same * 
building ijaaterials* Fighting' among .aniit^als of the same 
species therefore serves the important function of "spacing, 
-out" the individuals or^ groups in th^ area they occupy. 
It thereby seciures for each the ^minimum territory required 
to support its existence*," prevents overcrowding and promotes 
the distribution of the species. Fighting also arisps from 
competition for mates r and thus serves, to select the stronger^ 
and^ fitter individuals for propagation of the species* It • 
is no wonder r then, that hejroivores ^eem to fight each other 
as readily as do carnivores,, and that nearly all groups of 
vertebrates , * except perhaps some amphibianfS, display aggres- - 
sive behavior. 

Understanding « : * v ' 

A complete investigation of fighting behavior must 
take account, however, of another general^ observation: 
Fights between individuals of the same species almost nev^r 
end in death and rarely result in serious injury; to either 
combatant. SucH^fights, in fact, are often- highly ritual- 
ized and more nearly resemble a tournament' than a mortal . 
struggle. If this were not the case— if the loser were 
killed or seriously injured — fighting would have grave dis- 
advantages for tJie species. -Jhe animal that loses a fight 
is not necessarily less healthy or less viable?- it may simply 
be an iitmiature animal that cannot, withstand th^ attqick of 
amatxare one*. 

Understanding • ' , 

In view of the disadvantage^ of serious injury to. a mem- 
ber 'of the species, evolution mi^ht be expected- to have exer- * 
ted a strong Selective* pressure against aggressive ^behavior . 
But spacing out "through combat was apparently too important 
to permit a weakening of aggressive tendencies; in fact, , 
aggressiveness seems to have been favored by natural selection 
It is in order to allow spacing out — r^ather than death or 
in jury--to result from fighting that the ceremonial combat 
routipes have evolved. ^ . 

Understanding . V . 



V Investigators of aggressive behavior, often strongly 
iiotivated by concern about aggressive impulses in man, 
have usually been satisfied to find its origin in the . ^ 
life experience of the individual animal or of the social 
group. Aggressiveness is said to be learned and so to ' 
be preventable by teaching or conditioning. A growing 
body of evidence from observations in the field and ex- 
periments iA thfe laboratory, however, poi-nts to the con- 
clusion th^.this vital jnode of behavior 'is not* learned by 
the i?idivid\al but is. innate in the species,^ like the^ 
organs specially evolved for such coltibat in many animals. * 
The ceremonial fighting routines that have developed in the 
course of evolution are highly characteristic for each 
\ species ; they are faithfully . followed in fights between 
members of the species and are almost never violated. 

Understanding ' . , ' ' . 

■ . . — ' 1 ■■ ^ ^ .'• ; 

\f AlX-out fights between animals of the same species ' 
do occuj:,/ but Usually in specie^ having no weapons that 
can inflict itibttal injuryi ^Bit^ing anima\s "that can kill^ \ 
or ser:^ously injure one anotlher'are usually also .capable 
of qijlck flight. Hiey may engage i^ damaging fights, but 
thesf^ |bhd vhen t±ie loser makes a fast getaway. They may 
also "surrender," by asstimingr a siibmissive posture that 
the^ winner respdcts . Konrad Z . Loren2; of the Max Planck 
Institute for the Physiology of Behavior in Germany has 
described i^uch behavior . in wolves and dogs . , The fight 
begins with an^ exchange of bites; as sOon as one contestant 
begins to lose|- however , it exposes i4:s vulnerable throat 
to its opponent by- turniAg its head : away . This act of 
submission immediately inhibits further attack by its 
rivals A young dog often submits by throwing itself on its 

* back, /exposing its belly :^ a pet dog may assume this posture 
4f its ^master "SO much as raises his voice. Analogous 
behavior is coimnon in birds: a young rail^ attacked by an 
adt^lt^ turns the badk of its head— the most sensitive part 
of ,iis^ b the aggressor, which immediately stops 

pecking. Lorenz has pointed out tha.t acts of submissjLon ' 
playf a Similar role in fights between men . When a victim 

-thrbws himse defenseless at his enemy's feet, the normal 

/human /being is strongly inhibited €rom further aggression. 

. ^^^^^^^^ "^^^ now have lost: il^s adaptive Value in human 

^ af fairs, begause modern weapons %n kill so quickly and from 
su&h long distances that the attacked individual has littl^ 
opborttmity to ap^peal t6.his opponbp.tVs feelings. 

I Understanding % f • ^ 



Most animals depend neither on flight nor on surrender 
to^vo|Ld damaging fights. Instead they engage in a cerer-* 
mon'iali struggle, in the course of which the contestants 
measure their strength in bodily contact without harming 
each other seriously. Often these contests begin with a ^ 
duel of threats— posturings, movements and noises — 
designed to cow the opponent without any physical contact 
at all. Sometimes this competition in bravado brings about 
a decision;, usually it is preliminary to the remainder of 
the tourneuhent . - \ ° , 

• V . Understanding" " - • 



On the lava cliff s ^f the Galapagos Islands a few> years • 
ago. I observed such contests between marine .iguanas (Ambly- 
rhynchus cristatus) , large algae-eating lizards that swarm 
by the hundreds over the rocks close to shore. During 
th'e breeding season each male establishes a small 'territory 
by defending a few square ydrds of rock on which he Ixves j 
^with° several females'* / If another male approaches the terr 
ritorial border, the local .iguana responds with a "display. 
He opens his mouth and nods his head, presents hi^ flank 
to hi^ opporieftt ^nd ^iarades, stiff-legged, back and. forth, 
his afoareht size enlarged by the erection of his dors&l 
crestT If this* performance does not drive the tival off, 
the resident of tlie territory attack's, rushing at the intru- 
der with' his head lowered. The interloper lowers his head 
Ih tuifri and the" two clash, .the tops of their heads striking 
. tog'='ther . ) Each tries to push the other bacjcward. If neither 
"cives way:, they pauSe, back aff, nod at each other and try 
again. Cin an apparent adaptation to thi^ mode of combat 
the head o'f the marine iguana is covered with homelike - 
scales. )l The struggle ends, when one of the iguanas assumes 
the posture of submission, crouching on its belly; Tiie win- 
n^ thereupon stops charging and waits in the threatening, 
stiff -legged stance until' the loser /retreats.. ^ A damaging 
fiaht is triggered only when an invader does not perform the 
ceremonies that signal a tburnam^nt? when, for example, the 
"animal is suddenly placed in occupied territory by. a man, or 
crcs^^S° anqther animals territory in precipitous flight 
-^^om an earlier contest. On these occasions .the territory 
owner attacks by biting the intruder in the nape of the neck. 
iFemale iguanas, o;n the other hand, regularly engage in dam- 
aging fights for the scarce egg-laying sites, biting and 
lhaking'each other vigorously. 



' Understanding 



The lava lizard 



x»*c j.«v« ^^^w.^- iTropidurus albemarlensis) of ther 
larger Galapagos Islinds engages in a similar ceremonial ' 
fight that begins wijth the r^als facing each other,- nodding 
their heads. Suddenly one of them rushes forward, stands 
alongside his opponent and 1-ashes him with hite tail once 
orvseveral times^ sd hai:d that the blows can S^e heard sev- , 
eral yards away. The opponent may reply with a tail-beatmg 
of his own. Theh^the attacker turns and retreats to his • 
original "position. The entire . procedure is repeated until 
one of « the lizards bives up and flees. ■ » ' - ■ 



Understanding 



According to Gciijtraud Kitzler of the -University of 
Vienna,' fights betvreen lizards; of the central European 
species Lacerta Agd.lis may terminate in a curious manner. 
After an introductory display one liizard grasps the other s. 
neck in his^^ws'. The attacked lizard waits quietly for 
the grip to libosen, then takes his-:turn at biting. The v 
exchange continues until one liza:rd runs away. Often, 
however, it is the biter,, not the bitten, that does ^th^ . 
fleeing. The loser apparently recognizes the superiority 
of the winner not 6nly by th'fe strength of the latter 's 
'bite but also by hp. s unyielding resistance to being bitten. 



Uhderstanding . 
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1) . Aggressive behavior which ^ems to bfi characteristia 
of nearly all vertebrates serves several useful pur- 
poses. Name one • ' " ' ^ i 



»2) Fights betweemindividuals ^f the i^ame species 
(a) often (b) rarely (c) neveir ^nd in serious 
o injuryr^dfeo both/either participant (s) , - . 



3 ) Th^ universality of fighting am6ng anin^als W6uld imply 
lat aggressiveness has been favored by 




4) Current research seems to indicate that agfgressive 
behk^ior is learhed by the species. 
- . • ' / ' True False 



5) An animal^ may surrender and avoid further injury by 
assuming a':-: ; . ' v ' 

'6) TAiis. inechan^sm foj: avoiding serious injury is particu- 
larly valuable to hiiman beings today -due to new tech- 
nological advances. 

' True False 



7) The lava lizard "fights" until one of the participants 

J' 



is killed. . 

True ■ False 



8) Other lizards A\ay be victorious 'in a fight by their 
ability to withstand . .. ^ 



9) ' In a struggle y participants compare their 

• strength in bo4il^ contact without inflicting serious 
ii>3ury on eacJ^L- other. . 
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• 10) The fact that ceremonial fighting routines are 
highly characteristic ^for each species and are 
' faithfully followed' in fights among members of 
the species has been us^d to conclude that ag- , 
. gressiveness is , ■ ^ ' ' ■ ■ ■ * 

■ ■ 5 ' ■ ■ " ■, ■ ' ■ • . 

\ ■ ■ . ; ' 

11) Biting animals^ that can kill or seriously injure 
one another are usually also capable of 



12) A young dog who throwTs itself on its back fexposjng 

its belly is exhibiting a^- '.' — ^ ' . ; — ■ 

laV Unlike males, female iguanas often engage in damaging 



fights. 



True 



False 



14) A' male iguana performs a "display" as a ^ last ditch 

effort to drive an intruder off.*. r:, i^L 

. , True - False 

15) Ifist one r-eason> why. fighting may. occur. 



ERIC 
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RETRIEVAI#TRAINING: 
MEN AND HOW ; 



Please "insert bl.ank pages ft appropr^iate 
places prior to using this section 



t 



^ Estimated Titne for 
Included >iaterials 
is 45 Minutes. 
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NAME - ' 

'■■ ■ ■* ^' ■ ' ^ y ■ -J^-.' . 

Retrieval Training /i 

. ' • ' ' \ . • ■ ■ ' .' ■■ 

When you take a test you have to retrieve from your 

memory information that you learned at some previous . 

time. Probably a lot of your test-taking .time is spent 

in this retrieval ef fort - in deciaing what you might ^ ' 

be able to retrieve aiid in trying to remettiber it. We We 

been examining the problem of retrieving information 

and we ' ve isolated some methodg that mi^hi^ be useful to^ 

you. ■ ' ... /' , I- 

' . Qf course, you already know something about retrieving 
information . You ' ve been doing it for y0ars .* But many 
of the things you do are carried out rapidly: and not 
reallj^ at a conscious leyel* In much less time than it . " 

-takes to tell, you ajialyze question , to determine if ^ 
you can rietrieve the needed material, you decide how much 
effort is needed And select a, way to carry out the retrieval. 
Exc0pt under special circumstances,, this goes on so fast 
that you ^taon ' i: really" become ^ware of it. ^ 

We have two general goals for you during this part 
or 'the training progf am*: ^ 

" \First, we will help you become more awkre of the 
retrieval processes you have been using to recall infor- 
mcitioi^. . ' , ^ . V 

Second, we will show you some? procedures \that people 
have found to be particularly effective in^ fet^ieving r 
information from memory. 

This retrieval tpraining unit will begin with instruc- 
tions on two topics: first, what methods are useful in 
accomplishing retrieval, and, second, how to decide 
; whether a retrieval effort is likely tp pay /off. Aftei; 
that, we will give you ;s<^tt§ practice in using the retrieval 
methods. o , 




Re trieval Methods 

TWO methods have prayed useful in retrieving infor- 
mation* from memory: "the use of incidental cues and the ' 
use of cues related to the organization of the material . 
In most tasks both of these methods can be used, but in 
retrieving information^^ 1^^ exam, cues from the organi- 
zation of the material are generally more effective. • We 
will describe each of these methods here and then move 
on to give you information on when to use them and some 
actual practice in their use. 



^nfcidental Cues 



As we (said earlier, people often can recall something* 
about the material they are trying to retrieve^ from memory. 
What they recall about the material is somewhat connected 
to it; we will: reifer tp each of these recalled items as • 
a cue. When a person Searches for the answer to a test 

question /^ues like these are often used to aid retrieval:* 

^ • .. , . . • ■ • - ■ • . ■ " 

■ . ' ■ [ . ' ■ ' ■ . - ■ ' ■ " ' ■ . ■■ . 

(1) Was the material presented in class or in the 

' \ text? ■ •■ 

(2) If in class: ^ 

(a) 'which lecture? i 

(b) How was the lecturer dressed? 

(c) Was it put. on the board? 

, (d) Was it put in my notes? / 

^ (3) ' If th^ material was from the text or my notes: 

(a) Where on the page was it located? 

(b) Was there a picture on t|x^t page? 

(c) Was the material xmderlinM? 

(d) Whiat color ink was used intfie underlining? 




Cues of this sort are basically incic^ntal cues. 
They are not meaningfully > connected to the target 
material. . In other words, they are related to the target 
material only because they were present when the material 
was stored^ That does not mean they can't be helpful-- 
they can. In fact, as we will see later, incidental cues 
can actually be created and then used later i^n recalling 
the information. This technique is the lone usually 
employed by people who have phenomenal memories. 



Organizational Cues 

Most material pi^esentQd in the classroom; has 
organizational cues' of its own. That is^ a coiicept 
presented iri a course quite pften is related to 
.concepts jthat came before and others that come after ^ 
it. This prganizatioa, or logical progression/ of V 
the material can; be helpful when you are trying to I. 
retriieve Information stored at a previous time. The ; 
way y6u g5 ^)out using the organization is^ to start , ^ 
at spnie f-Mtii^ar. position within the organization ; 
and then move ^ toward the target -you are trying tb . ^ 
retrieve. Following is an jexample In^ which ; a studeixfe 5 
used^^^be^arganizational, cxies of the material to help^ - • 
-hi|— Retrieval . . . . ■ '% ■' . ^ - • , . ;-,"'. . 

Question ; .. . ^ ■ -.^^j::! ^[^-^ '^^^^^ 

' What is the method by which the ;Presiderit of the V 
United i States is. impeached and ±emoved^from of f ice? ^ 
Be as specific as possible. • \ ' ' \ 

Student's Thoughts During Retri4v^l ; 

Well^ let's s^e^ the President is. C^ief pf , the 
executive branch and there are three braxiches of . 
government: legislative , executive and judicial.' - 
Obviously the impeachment of a President wo^ld have : 
to be done by one of the other branched . iripeachmelfi.^ 
is solrt of. like a trials I thinks so that might sug|^st 
that the judicial branch would be involved. Since it's 
at the level of tHe President/ any action on ifnpeactuneiit 
would have to come from the hi^ghest level of the judicia: 
branch: ■ the Supreme Couiit. But the President B^point^ 
the meiiibers of the Supreme CPurt so it doesn't seem 
to make much sense for impeachment to be handled\by just 
them. What about the legislative branch? That' i 
Congress. - Well^ there are two- houses in Congress \ and 
I remember that they don't have exactly the .satmei -kinds 
of responsibilities under^ the Constitution^ because 
only the Senate is required to confirm Presidei^tial\ 
appointments. I think both houses of Congress are 
involved but not in the same way. Dpes impeachment 



\ • 



hciye several parte in it then? Come to think of it,|i . 
it must^^^bi^cause the question says '^imp^ached and ^. 
removed frqiti office. , So there must two separate 
thihgs, and besides I remeinber that Andrew Johnsoii • • . 
was ii^peached , but he °wasn ' t removed from o f f ice . 
So impeachment mtist be like bri^ 

trial, and then somebody decides whethe.r he actually 
is removal from of f ice V Trials , .it seeM^^^ '.■ 
trial isVcOnductf d by the Senate, Thlat would jaean , ■ ^ 
that somebody else presumably' has to bring the charges.. • 
I think th^ . House o| iRepr^esentatives laust do th^t , so . 
what WQul<a happen £n' an impeachment is that the HbuSe 
of Representatives decides whether to bring, charges , : j ' \ 
and if it does,' then the President is impeached, meaning 
that "he is brought, to trial by the Senatf still / 
think the Supreme Court must be involved sdiflehow. X 
wonder if some judge-fmaybe the Chief Justice--w.ould be 
presiding at the trial. Let? s see, "if it's a trial it 
would make sense. /to. Uave- a judge presiding , and beside 
that,, who else could .preside? Normally, the presiding officer 
of the Senate Would be the Vice President . Well, it 
wouldn ' t make much sense to have the Vice President ,^ who 
would be next in line to become President , presiding , 
over the President's trial. So I think maybe I would '| 
risk saying that the trial is done in the Senate with v 
the Chief Justice Of the Supreme Court presiding,.; 

Notice that retrieving the ansWer, the student ^ 
first focused on a part of the material he was familiar. 
' with (the .president' is in the executive branch) and 
then used this organizational cue. to retrieve the otlief 
two branches and . finally the answer to the question. 

From this simple example you cart see that the 
organizational cues of the material can be used to help 
retrieval. These cues are different from the incidental 
cues discussed previously because they are usually 
meaningftilly related to the. material being retrieved. 
Some examples of organizational cues that can be used in 
retrieval are as follows : 



■ / 
•7 ; 



(1) Whatycategory is the material in?^ (e.g^r 
animal r mineral ^ or vegetable; living or 

' , dead; male or female;' etc. ) --Using this type : 
of/ cue would be simi!Lar to playing the game 
o^ "Twenty Questiorjs" in which you are -trying 
to determine what a person is thinking of by * 
Tasking' a series of questions* . 

(2) When did the event occur? VThat things happened 
about the same time? (e . g * , the Model A Ford ^ 

/ came after the Modfel T; Babe Ruth hit 60 home 
runs before WWII; the Beatles were most ' ^ 
pdj^ular when Kennedy was President* )^ , 

(3) Where in the hierarcjiy of material did the 
/ target information occur? (e.g. ^ What unit 

of t^R^ course did the material occur?; In 
what^mapter? ; What branch of government is, 
responsible for impeachment?; etc.) 

Befojre, giving you practice in using incidental and 
organizalbional cue^ as aids to retrieval,^ you need to 
'know when to attempt retrieval. The following section 
explains when to retr level. 

How to tell when retrieval is wpyth trying ; 

In taking tests, you ^o doubt found that your ability^ 
to recall the answer to a- question tended to fall in one 
of the three categoifies. For mciny questions you recalled 
the answer without' effort. For a few questions you 
probably felt that you simply didn't have the information 
and no amount of searching would get it. But many of tihe 
questions that you couldn't answer probably fell in an 
intermediate category . You felt that you did know ,1:^e 
answer/ but you could not* recall it immediately. 

Research has shown Jthat your feelings about whether 
you know something are probably quite accurate. In other 
words y ,the more strongly you feel that- you know something 
even though you Have not yet remembered it/ the more 
likely it is that you will be able" to remember it. 
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Such feelings are usiially based on tHe fact that 
even when you cannot remember the material itself , you 
can sometimes remember cues which are related to the 
material. People talk about such cues when they report 
their efforts to remember: "I know I read it. It was 
right at the top of a page." "I can see it in my , 
imagination , but not quite clearly enough to get the 
answj|^'i^" "His name begins with a 'C*, and it sounds like 
something unpleasant." 

' Probably the most striking example of the role of 

cu§s is the familiar experience of having something "on 
the tip of your tongue." You are asked perhaps to 
r^ember someone's naiiie when you have not heard the name 
for some time. You can remember what the person looked 
. • . like , how he behaved, and you can remember some things 
about the name: the first letter, perhaps, whether it 
v/as long or short, and possibly some other names that 
sound much like it. 

You may have 'felt that all those cues were getting 
in your way as you tried to remember, but experiments 
have shown that when a pSlrson does not recall a word 
immediately , the more cues he can recall, th^ more likely 
it is that he will eventually be able to recall the word 
itself. So you can use the number of cues available to 
you as an indication of how likely you are to be able to • 
retrieve the material. Remember, the more cues, the be^tter 
the chances of recall. 

Now, assuming that you have decided that you want 
to try to retrieve something, how do. you go about it? 
Are there any skills that will help you put the cues 
together to retrieve the material. The next section 
' will try to answer this question. 
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How do you use organizational and incidental cues 
or connections from memory? > 

The first rule is: divide and conquer* That ±^ , 
you divide the question into sub-questions and try to 
answer these first* The svib-questions are not separate 
parts of. the original question, but rather, they are 
questions rclated\to the organization of the material 
and to the- placement of the target information in that 
organization; Since different people may have somewhat 
different organizations for the same body of jnaterial, 
the questions may only make sense to the person who is 
attemptirig recall. Nevertheless, there are some general 
principles that can be identified.^ 

For example, if you are attempting to recall the 
time of a historical event, you might try to think what 
other events are associated with it in time. You might 
think what events logically must have come just before 
it, or just after it. If you identified events of th^at 
sort, they might help you fix the time of the target ' 
event. # 

. More generally , the first sub-question might be: 
\$?hat do I know about things related to the target 

information, especially about things having some logix^al 
relationship? Once those thingfe have been identified, ; 
you would have to, find specific questions for yourself , 
always trying to choose questions such that, if you 
knew their .answers, you would be clos.er to : having the 
target information. 

In summary, "here is'an outline of the steps that 
you should go through in using org,ani2fation as a 
retrieval method: 

(1) Try to think of other information which is 
logically or incidentally connected to the target. 

(2) On the basis of how much connected information 
you can think of , and your general feelings about whethe 
you know the target material, make a decision as to 
whether to attempt retrieval or not. 

.... •■■ 25 • •■ 
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(3) If you are -going to attempt retrieval , use*^^ 
the connected- information to form sub-gues'tions which 
seem reasonable to you. ^ 

(4) As you answer some of the sub-questions ^ use 
this inf omation , i^f necessary^ to develop 'new. sub- ; ; 
questions. ^ \ J 

•^5) Continue the above step until you either rind 
the information or. feel that you are running out of new/ ' 
leads y in which case it may be time to stop. / 

(6) Some people find that after a vigorous effprt . /j;^^^^ 
to retrieve a piece of information ^ it is useful to go // ^ 
on to something else and return to the effort later. f^y 
Itt ^ test situation this would mean working on a question 
for awhile^ going on to other questions^ and then combing 
back to the" original question and trying agaia. Soiii|^tim'esf 
in answering q^festi©ns * cues will be remembered that ^w|. 11 

^help in answexing other questions. v 

« ■ • ' 

To give you experience in retrieving difficult 
'material, we are going to give ^ou a few questions and 
let you try the technique* On the first page of^Jyour . 
handoiit you wili^ find a question at the top. Tl^fe first 
question relates to material presented in an eaMier 
phase of this training/ program while the remaixting ^ 
questions are over news items. When I tell you to start, 
please turn the handout over, examine the qi^4^^ion/ and 
try to recall the answer. If you don *t know the answer 
immediately, follow -the procedure we have just gone; 
over. Think of related information", use that to construct 
sxab-questions , then write the sxib-questions down in the 
blank space below the main question. After that, try 
to write down the answers to the sub-questions and 
continue until you remember othe target material or feel 
that you have gone as far as you can. 

When you Jiave finished with the first question, 
turn to the next page and you will see the sub-questions 
and answers- that one person thought of .when he was trying 
to answer the question. Of course, that person proce- 
dure will be different from yours- but by {studying his. 
tesjionses you will better understand how. r;etrieval is ' 
aided by incidental and organizational cues* 

: • 26 \ ; ■■■■ . 
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. After you have stydxed the responses on the second 
/ page, go on to the third page and so on* When you reach 

the page entitled "Further Information on Retrieval" - 
please stop and go back over your work on the questions, 
in particular you should read the descriptions of one 
person's attempts at retrieval very^.parefully. In fact, 
it might be good if you tried to determine when the 
person was using organizational cues and when he was 
using incidental cues* You will be given 25 minutes^ to 
go through the four quejigtions and responses contained 
, in this booklet • . ' ^ ' 

Afty Questions 1 « 
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Question ; Based on the article you read during the 
first training exercise, what important function does 
fighting between members of the same species serve? 
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Question : llfhat ^.i^ipP^tant functiQn does fighting between 
members of the same spetjies serve? ^ 

Person's Thoughts During Retrieval : 

Oh, I rei|iember reading something about that . 
Let's see. ..what is useful about figh ting? ^ Well, what ' 

have ^ I just read? A lizard wins a fight if he can 
withstand _ being bitten. . . Before the lizard was the 
... iguana. . i just rem^piber a descrij)tion of the fight. 
Well, what did \ I read* before that? It seeias .like I was 
real distracted by 'people out in the hallway — this was 
about mid-way in the passage. I remember the. author 
was describing the ceremonial aspects of fighting/ 
Rig^tl And the instructor left the room ^J^out the time 
I was reading about submissive postiures. Let's see. . i . 
know that was at the bottom of the second page because 
i really had trouble evaluating my .unders tangling of that"^ 
paragraph. OK. Let's see. . .the "importance of the cere- 
monial aspects of fighting was really stressed. Even on 
the first page. I remember reading that if a fight * , 
were to end in death, it would entail obvious disadvantages 
for the species. The ceremonial aspects evolved because 
aggressive behavior served such an important- function. 
OK now — what was itl It had to be at the first df the 
passage. Let's see. The instructor had jusit finished 
telling iis what to do. I began to read the first 
paragraph and kept getting distracted by the instructor. 
I^kept rerre^ding the first "^ew sentences for understanding,. 
I was surprised to read that fighting was so universal. 
Wolves, dogs, JMLan. The author Explained the reason— ^ 
members of the same spetjies occupy ^ the same niche in the • 
environment. They compete for. the same territory, food, ^ 
^nd mates. Right! I remember npw! Fighting prevents 
crowding around limited resources by spacing out the 
animals. V - ^ • 




Question: When did. the Ciiban missile crisis' occur? ^^ 



if- 
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Question ; J^hen did the Cuban missile crisis dccur^ 

Person ' s Thoughts During Retrieval ; . • 

Well/ the first thing I remember was thatr-well^ . 
Kennedy^ handled it/ and that would have been during his • 
administration. And. . .he was elected in 1960 , so 
that/s the earliest date • The next question isr-<weli/ 
when was he assassinated? That'll catch it iii time, I 
remember that 'he was assas$inated in Novembei:* • .November 
22, but what year? I couldn't remember that exactly. 
Um. . .I knew— I ^thought back to, What was I doing then? 
and I was.43^ mv of fice at '^Sadler Hall/ but that dbesn't 
clearly pxck a year^ because that's where I'd be most 
any NovemBer^ I suppose , around then. Then ^I^ considered- 
all right/ what years could it have been? ' 61--obviously 
not, becaiise he was in office more than one y^ar. '62/ 
'63/ '64/ couldn't have been af ter ' 64 . Well let's see 
then/ I figure '64 Would be an- election year and if he 
was assassinated in November he would already have been , 
re--elected-but I don^t, iremember there being a campaign. 
As a xtiatter of f act after thinkincf a minute I remembear- 
that in '64 Goldwater and Johnson were campaigning irt 
'the election; so Kennedy muist have been assassinated 
before then* That seems to make it almost certainly 
1963/' since Kennedy did seem to have been in office a 
fairly long time/ certainly 3 years seems more likely 
than 2. If that was' the cask, then when would the .missile 
crisis have happened? Certainly in one of .those l^ree 
years. It seems to me that the missile crisis Ijiappiefned 
in a Fall/*alsO/ sometime in the Fall of one of those 
years / and the question would be which oife. It didn't 
seem likely/ it didn't seem that the assassination Was 
that closely associ'ated with the missile crisis. I^ • 
should have thought there would have been a lot more 
ruckus about it if the two things had occurred in the^ 
same year, or at least in the same few^month period. -So, 
when else? 1962 seems like a pretty likely year / 'and 
come to think of it, 1962 would have been a. . .a congres- , 
sional election year/ and now that I think of that I*^ - 
remember that there was a good deal of controversy 



about the missile crisis* Some senator or represen- 
ta'tivje claiming that missiles were being placed before 
the President actually took action and there was a 
good deal of ruckus about that, Wd then I remember 
that as a matter pf^ fact some people accused Kennedy 
of scheduling a missile crisis so it would influence 
an election. Now with that I know for sure, almost 
sure, that it has to be 1962 because that's the only , - 
election that could have been involved, and that' would' 
put it in the Fall of 1962 bfef ore the first of Noveiriber, 
;i guess, sometime in October^-- late September or October 
if it was going to be — if he was going to be accused of 
scheduling it to influence the election . So that ' s the 
time I pick* ^ . / 



Question: What teams placed in the SuperBowl in 19 7 2? 



/ 
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Question: What teams played in the SuperBowl, in 1972? 



Pervson * s Thoughts During Retrieval: . 

iet's see. this ^Ls 1974. Who played in the Superr 
Bowl this year? Well ,- I remeinber the Miami Dolphins 
won it, aind tb6 Dolphins have played in it bef ore> In 
fact they won it two years in a row so that would be 
'73. -But I remember they played in it before that. 
They played in it three years in a row but didn't' win 
the first time. That would be .'72. The* Miami Dolphins 
was one of the te^ms and they lost. Now who ^)eat them 
in the SuperBowl in '72? It seems to. me that Washington 
was doing very well around then and so were the Dallas 
Cowboys, but I know the Dallas Cowboys won a SuperBowl * 
' somewhere around then. ' I'll bet the Dallas Cowboys 
was the other team and the winner. 

• . , . " ...... ■/ ^ 
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Question : When did the "Kent State Ma^acre" occjur? 
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Question: When did th^ '*Kent State MaiS^acre" occur? 

Person's Thoughts During Retrieval t 

Let's see^ I remeniber that John Mitchell Wcis 
somehow involved in the investigation > so he would 
have been Attorney-General and this would have been 
in the' Nixon Administration. It was the outgrowth 
of student riot f so there must have been something 
that had recently happened to trigger the riot. I 

.have the vague impression that it was in the. Spring , ' 
around Easter time/ and maybe the school closed down 
right after the shooting until th^ end of tlje Easter 
vacation. Mitchell stopped being Attorney-General in 
' 72 / but 1 think that was ^ in the spring when%e was 
getting ready to run Nixon's * 72 campaign, and. there 
probably isn ' t enough time in that period for him to 

-involve himself in the Kent State business. Besides, 
the investigation that he was involved in must have 
lasted for some months aftei^ the incident. Of course 
that spring w.as when the bombing of North Viet Nam 
started^ but somehow I don't recall any substantial 
student reaction to that. The activity m ust hav e 
been in reaction to somethdng involving Viet Nam/ 
however / the only other ma jo^ thing I can think of 
was Nixo]^ sending troops into Cambodia. I'll bet 
that's what it was. When would that have happened: , 
Not "'69r certainly. I think it's narrowed down tO ^ 
Spring 1970 or Spring 1971. That .incursion was 
supposedly getting things ready for the South Viet- 
namese to' take over^ more of their own defenses^ so 
it would seem more likely that^ it was '70. I think 
I'll opt fo:r that: , Spring around Easter time^ 1970* 



. Further Information on Retrieval ^ 

Even if you <^id not recall the correct answers ; 
to the questions you have been working on^ you . " - 
probably noticed that you came fairly close ^ narrowing 
the answer down to a f^w alternatives. In many cases - 
(such as in multipl6~choi€e ahd essay exams) ^ narrowing 
down the possible alternatives may be enough to give 
you a good chance at a corireat answer. Later on in 
the traitting program we Aylil be giving you material 
to read and questions over the material. In answering./ 
these questions we would like- you to use the retrieval 
methods we have been working on. the more practice 
you have on retrieval the better you will be able to 
use'it in your courses. 

You will no doubt have gathered from the retrieval 
exercise^ that the key to rettrievaX of material is in 
the connections, incidental and orgaz>izational r that 
get associated with it during learning. And you have 
probably jumped ahead, of us to the realization that 
the best thing you can do about getting matierial out 
of memory is to see that the' necessary cues or .connec- 
tions are associated with it when it goes in. This 
involves, of course, noticing and remembering the 
incidental and organizational connections that are 
already present. However , to leven further improve your 
chance for remembering the material, you need to create 
other incidental and organizational connections* 

One of the b^^t^ ways to add organizational connec- 
tions is to put the'i^^ you have just studiejd into 
a foriipthat you can. easily understand. This may 
involve re-wording the material, picturing it in your o 
mind, or asking and answering important questions about 
the material. With all of these" approaches you end 
up organizing the material, in a wa^ that forces it to 
fit in with .things that you already know, thus y6u 
have more organizational connections to call on when 
you are ready to retrieve. 



' Inc^' dental connections can be iiroduced while you ^are 
re-organizing the material. One way this can be done 
is by creating bizarre , novel , or unusual additions • . 
to the material. For example, if you are studying 
the differences between solids |. liquids , and gases r ^ 
you could • imagine the molecules^as tiny people dancing 
around at different speeds:^ standing almost still in 
the solids, waltzing in the liquids, and boogying in 
the gases. Or, if you are studying an historical 
event, ybu might imagine your friends or relatives 
as taking on the roles of the people involved in the 
events. OJhus George Washington takes on the charac- 
teristics, of your Uncle Frank and Betsey Ross becomes 
Ethel , the weird lady that lives down your street . 

-■ • . ' ' ■ . '* 

Although the above examples are, a little fat - 
fetched they illustrate a technique which has Been . 
shown by experiments to be v0ry effective in aiding 
the recall of material. The moire bizarre , "unique , or 
weird the incidental connections are , the better they 
work during retrieval. In the next portion of the 
training program we ^are going to givfe you practice on 
forming additional organizational and incidental 
•connections to course-like material. If you work hard 
at these exercises and use the techniques in your 
courses you should find the effectiveness of - your 
studying greatly improved. 



USING QUESTIONS. AND ANSWERS 
(FOR IMPROVING COMPREHENSION AND RETENTION/ 



Please insert blank pages at appropriate places 
prior to using "this section 



Estimated Time for 
Included Materials 
is 135 Minutes. . 



41 



ERIC . 43 



O ■ ■ 

% " ■ 

Introduction to the Question and Answer 
Connection Technique 

In this part of the program, we will be teaching you 
a connection technique that will help you form 
effective organizational and incidental connections or 
cues. You will remember from .the previous"^ session th,at 
if you don't remember something right awayf the key to 
finding it in your memory is to find connections to it 
from things that you do remember. In the previous 
session r you were using connections or cues that just 
happened to "be formed, but now we'll work with a 
technique that develops the connections so that they 
will be* there when you need them. 

We have, reviewed a large number of connection 
techniques and chosen- three powerful ones for. our , 
training program^ We b&lieve that all of these ^tech- 
niques are about equally /good/ and if we had time we 
would teach all thjree to everyone. We don't have the 
time and staff to do that, however, and we think you 
will profit more by thorough training on one technique 
tjh^n you would by a smattering^ of all three. The^ 
Question and Answer technique we will study in this 
group is a little different from the techniques being 
studied by other groups. Your instructor has been 
specifically trained to assist in learning this 
technique, and by working with a small group he will 
be better able to give you individual attention. 

• Of course, since you are in college, you have 

done a lot of studying, and have quite a bit of ex- 
perience in trying to remember material at the time of 
a test. Of course, you may feel that you know" the . 
material well and do in fact perform well on exams; 
but maybe you aren't completely satisfied with the 
results, either bfecause, you don ' t . remember all that 
you need to or because your studying takes, i^oo long. 
Actually, people aren't taught how to study in the same- 
way that they are taught to add or subtract or do 
long division. They are just expected to pick it up as 
they go along. Our investigations, have shown that 
students most commonly use just two study methods': 
note-taking and underlining. " These are p^r^ectly good 

' study methods but they are not complete. They aije 
siwply methods to collect and record material that 
needs to be remembered . 
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^ You have probably had the experience of reading a 
chapter in a bobk and remembering practically nothing 
of what you read. This occurs because .fixing something 
in your memory is an active process. You have to do 
something with the material in order to fix it in 
memory. And, as ^a matter of fact, you now know that 
what you have to do with the material is establish 
additional connections or cues which will let you find 
it when you need it. It is this part of the process 
that is usually left out ia note-taking 'and underlining. 
People- spend a lot of effort in reviewing "underlined" 
or "note* material but they often merely read it, a 
method which only refreshes the connections or cues 
which were established in the first reading. It • ' 
doesn't give " any opportvmity to build new connections. 

In 'Question and Answer training you read material 
and after every paragraph or so, you agk a question and 
answer it. This requires active processing because in 
order to ask and answer reasonable questions you have 
to select the important ' ideas presented and determine 
how these ideas are related to each other. Furthermore, 
forming a question and answer produces new memory 
connections in addition to those normally developed < 
during "straight" reading. The more bizarre, novel, or 
uniqcie you make your question and answer^ the more 
effective the incidental connections will be for 
retrieval.',' , 

Questioning is a very efficient way of remembering 
material because it is a way of both testing yourself 
over the material and putting the ideas presented in 
your own words* Research has shown that having students 
answer questions while they are reading greatly improves 
their memory for the material. V So when you need to 
rem^ber the material, you simply call up youjr novel 
question and answer to find the information. 

Those of us who^have^be en working with this 
materiaX^-and-prgpaxing it for your training session 
;hH^ using the question and answer connection 

\ technique for some time. We have found that it really 
\is helpful in- studying, but we are not promising that 
it is an easy^ po-work solution to learning academic 
imaterial. Like any other skill you might find useful, 
^tjhe question and answer technique is difficult to use 
\/|hen you first start. It seems so much faster just to 
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read straight through a passage without stopping^ and^ 
of course it^is faster, but speed doesn't pay^ off if 
you can't remember what you ^have read. As you practice 
the questioning technique it will^'get easier and more 
automatic. In the long run , if you do practice the 
technique, you will be able- to make substantially^ 
more* efficient use of your study time,/ 

Let's put it this way, learning to study is very ^ 
much like learning a new sport. The key to success is 
hard work on the fxxndamental skills,^ Some of you may 
start getting bored and jbired as you go through the 
connection training exercises, Jtowever, ,you sho;ald 
remember that working hard during this program will 
jsave you time and effort sftudying for you courses. 
Since ypu are going to be here anyway you may as well 
give it your best shot, t • ' . 

> — OEf there aren't. any questions we are now ready 
to stiart with the first part of your Question and 
Answer 'Connection Technique Training,* 
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The Relationship Between the Passage 
and the Question and Answer 

^ We are going to start by giving you experience with 
iguestions and answers that are not particularly 
bizarre pr .unique. These questions and answers do, - 
^however, provide an alternate way of viewing the main 
ideas presented in the passage and, consequently , 
. - should help ^ you understand and remember the material, 
p Later in the program we will give you experience in 
making material even more memorable through the 
creation of unusuaL. questions and answers. 

For the present you will be given five- paragraphs . 

. Underneath each paragraph is a ques1:ion and answer 
that we have especially constructed to help in 
remelnb.ering the material presented in the paragraph. 
Parts of the answer have been circled and niombered. 
Tou are to circle and number the parts of the paragraph 
whichVappear to correspond to the ntimbered parts of 
the answer. You will then turn the page ^nd see if 
your circling and numbering of the paragraph corresponds 
to -ours. By doing this you can see what we thought < 
the main ideas of the paragraph were, and you dan 

' aJLso see what we mean by a relevant question and answer. 

You will have four (4) minutes to go through the 
five paragraphs. When you reach the next set of 
instruction^ please 'stop. 
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since trout often live ih clear lakes and streams, 
» . • - ^ 

care must be* taken to remain lanseeni The best fishermen 

often crawl on their bellies to the edge of the streams 

or cast from behind a ^scr^een "of bushes. • 



Question: 



How do the be^t fishermen approach trout and why? 



Answer : 



In order to not be seen byy ^out living in gIm^ 
^ateri Tthefoest f ishermen^ eilher crawl to the^ae'of the 



streaig/or^cast from behind buslie 
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Since ftrout often live in clear lakes and 



streajms^ 



^care must be taken to remain unseen*- The best/Eishermei 



< ^f ten crawl on their bellies / to the edge of .the streams 
or (cast from behind €t screen of bushesTf^ 



Question ; 

^ • ■. ■ - 

How do the best f ishemen approach trout *and why? 



Answer : 



In ord^r to not be seen 




t rout living in clea^ 
fishermen either crawl "to the edge, oD"*^ 



the streamy or (iSast from behind bushes 
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The most hopeful/sign for the future is the attempt by 

- •.- . ^ ■ . .■•■'». . • . * 

' ** ■ ' ' . ' • • 

the rebellious young to reject bur social Values. Their • . 

protests indicate that mankind is becoming disturbed by \ 

increasing dehumanization and so may act in time to reverse 

the trend. Despite so many intellectual and ethical set^ 

/backs, despite so much evidence that human Values are being 

' ' . '. ■ . . • • 

spoiled or cheapened, despite the massive '^Slestruction of 

■ - '■ ■ " ■ * 

beauty and of natural* resources, as long as there , are rebels 
in our midst, there is reason to hope that our society can b 
saved. x ' * r t ' 



bio: 
Hh 



Question: - 



at causes us to have, hope for our society?. 



Answer : 



There is still hope f or our society while .inhere ar e^ 

^/^cotesting the destruction of our 



young rebels in our midstf/^otesting the destruction of our 



fiatural resources^^/ ^he cheapening of our human values, and 
^ The dehumanization of manTV ^ ^ • 




so 



The most hopeful sign 'fot the.-f uture is the attempt by 
the rebellious young to reject our social vaXues. Their 
protests indicate that mankind is becoming disturbed by 
increasing dehumanissatipnyand^/ s may act lin time to 



reverse 

the trend. Despite so many intellectual and ethical setbacks 
despite so much evidence , that human values are being spoiled 




or cheapened, despijbe ^ Uie massive j ^gutj^ictlon^^of^ beau ty^ and 



[of" natural resources •//'as long as there ^re rebels in out 

1=1:=::::=^ ■ : . . ■ ■ 

midst, there is reason to hope that our society can be saved ^ 



Question ! 

What causes us to have hope for our society? 
Answer - 



There is still hope for bur society while there are 
/young^ rebels In our midst/i^otesnhg the destruction of our 



natural resources •fTThe cheapening of our human valuies, and 




dehumanization of man. 
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Aff illative driye is tlie urge or need to associate 

' ^ " '•, ■ ■ . ' ■ • • ■ 

with other living beings in order to form social attach- 

' • •' ' . ■ 

.ments. The asspcJiations developed in a social context 

serve to support^, guide , and protect tixe individuals 
involved. Studies indicated that the need or urge for 
aff iliatioh is especially intense^ when an- individual is 
undergoing an anxiety-producing Experience. There is also 
evidence that the expression of this drive differs greatly 
from indiyidual to tindividual , with a large portion of - 
this difference dependent bn early experience. The 
affiliative drive serves as a defence mechanism to protect 
individuals through the principle of strengths in numbers. 

Question ; 

What is an affiliative drive and what determines 
its strenigth? / ^ . 

Answer: - , 

^iliative driye is the urg e or need to^ T^ 
[associate with o thersj^ r supp ort ^ guidance ^ an^ "^ 
(protection w^^ ^ ^^ drive ^ which varies from individual) "^ 
^^j^s esp ecially str6ng when a person i ^s^^^ 



(^periencing anxiety^ 
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Lffiliative drive is the urge or .need to associate with 
(Other living beings in order to form social attachments 



The associations developed in a social context serve to sup^ 
port, guide, and protect the individuals involved .^/studies 



indicated tha't the /need .or urge or^ttiiiatioiT is especialT 
InteiCse when an individual is undergoing an anx iety-tproducing 
^expe^ ien^^ is ^Iso evidence that the expression of 

<! ^hi8 ,drive differ s greatly fro m individual to individuaTXwi th 
a large portion of this difference dependent on early experi- 
ence. The af^filistive drive Serves as a defense mechanism to 
protect* individuals throCigh the principle of "strength in % 
numbetrs." ■ . • 

Question ; ' ^ ' " ' • 

What is Ban affiliative driVe and what determines, its 
strength?' ' , ^ C 

Answer : • , - 



Che aff iljative driveis the urge or nee d to a ssociate; 
[^with otiherg/^ pF" support, gu idance , ^ and pr o tecJiiolTy /^Tsl!!*-^ 



/ ^ — ■■ ' ■ — • . . u [ — — : 

^drjve, which varies f rom ^^individual to individu _al^/ts . especi- 

strong when a person is experiencing anxiety. 
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Cancer Is still' an unsolved prablemi; Its incidence has > 
increased in proportion' to the aging of the population, Althou,:gh 
many early cases can be dure^ through surgical ^^pV^ra^ions > X-ray"i^ 
atid radium, yet a large-scale attack is impossible unless its cause 
and pathogenesis are known. Biochemistry may solve this problem 
also, unlesB we are faced with a biological principle that still 
escapes us. It is extremely difficult to understand t«he biology of 
the cancer cell because it reacts differently from all other cells* 
In a differentiated organism the cells form a social community. 
They are specialized and cooperat.e in a perfect w^ay. The cancer 
cell is asocial. It goes its own way, has its own metabolism, 
thrives at the expense of the brganism like a. parasite, destroys It 

and In so doing destroys itself. This is ag^atinst all r^les and * 

-' ' 1 ■ i ■ . - * ^ *< ' . 

therefore is difficult to conceive. ^ ^Z' 

. ■ / " ' ' '[ ■ 

Question ; * ' ^ ' - ' 

In what'ways dp we attempt -to control cane er and why is cancer 
still an unsolved problem? ; ' * , 

Answer ; * ' ' 



Even though/some early cas^s of cancer can be c.ured througbi 



(^rgery^ X-ray and radilimy a lajdge-scale attack Is Hot yet possible 
because it is extremely difficult to understand the biology of the 
c^tncer cell ./^Unlike cells in a jdif f er entiated organism Vhich form 
ifT social community*, specializing an d ^-cooperating perfectly , the , 
y cancer cell is asocial/ and breaks all t he rules^ ^^^e cancer cell 
goesTts own way, has its own metabolism, . is parasitic and destroys 



both the organism and itself. 



*; Cancer is still an unsolved problem., Its incidence has 
increased in proportion to ' the aging of the population.. Ar- 
'though/many early cases^can be cured, through surgical opera*-^)-^ 
tions. X-ray, and radium/^ yet a large-scale attack is impos- 



sible unless its* cause and pathogenesis ate known. Biochemistry 
may solve this problem also, unless we are facjed with a bio- 
logical pxinciple that still escapes us.' It i^ extremely 
difficult to understand the biology of the cancer cell beca»use- 



it reacts differently from all other cells. ^/in ia differentiated 




organism the cells form a social community. They arc? special*- 



^ ized and coo perate in a perfect way. 



T^he cancer cell is asocial. 




It goes its own way, has its own meTa^oirism^, thrives at the 
expense of the .organism like a parasite, destroys it and in so / 




doing destroys its^elf^/^ This is against all rules and therefore 
is difficult to conceive^ 

Qu es t i o n i . « * 

In what ways do we attempt to control, cancer and why is / 
cancer Still an unsolved problem? * 
Answer 5 , ' 




sible because it is eoctremely difficult to understand *the bio 



logy of the chancer cell . /^Unlike cells in a -differentiated 



organism which form a social community, specializing an d cobp 
erating perfectly, the cancer cell is asociaV a^d breaks all 



the rules .^y^The cancer cell goes its own way , has- its own m6ta 




bolism, is parasitic and destroys both the organism and itself* 
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Psychologists as well as parents have observed that order of 
birth in a family often affects the personality of the developing ■ 
child. Theafe. is no biological factor at work; the effects depend oA 
.the xelatiprts -of chi-ldren with parents and siblings, The'first- • 
born usually .^ets more attention (often more anxious over-protection) 
than later children and is likely to be more oriented to adults than 
to children . For a time h^ has the status of only child and may be . 
upset by the birth of a rival. The youngest child may be pampered 
because he or she is the baby of the family. Second or middle children, 
may feei- left out, as having the status of neither eldest nor "baby." 
on the pther hand, they may have a warmer relation with the mother 
than a first-born because the mother is less anxious and tense. 
Obvidusly,. the pare'nts' behavior, toward their children can make the 
bi\:th-order problem anything from minor to traumatic. • 

' Question i . ' . . 

' What is the influence of birth order .on a. child's personality? 

Answer : ' • • 

Depending on the pare^its' behavi or, birth' order may strongly 

^^^^^r^^j^ oersonali^^ 
{^I^^Ig^/ST^^ to be upse^ 

-^ ^n;;r^iI^^ri^S7^^ be pampered /^ 

f#l left ju^ - H^ever, the.e later boms may 
have a warmer rilatibnship with their mother than a first born. 
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Psychologists as V7g11 as parents have observed that order of 
birth in a family often affects the personality of the developing, 
child. There is no bi9logical factor at v;ork?^the effects depend 
on the* relations of children v/ith parents and siblings^^^^he first-^*-*^^) 



^" ^born usuality g^ts more attentiony ^ften 



more anxious over-protection) 
than later children and is likely to be more' orientud to adults' than 




to childre]h^ For a time he has the status of only child and may 
upset by the birth of a rival^^^ The youngest child may be pampert?cV ^|^y^) 
b ecause he- or she is the baoy of the f amilyy/ yseconci or middTe'^'Vi^^ 
"bhildren may teel le±t ou t, as having the status 'of neither eldest^ 

nor "baby."/ ^n the other hand, they may have a warmer relation with 
the mother than a ^irst-born because the mother is* less anxious and 
tense. Obviously, the parents' behavior toward their children can 
make the birth-order problem anything from minor to traumatic • 



' Question ; 

What is the influence of birth order on a child's personality? 



Answer i 



Depending on thp.parents' behavior, birth order may strongly ^ 



affect the personality of the child, ^ First borns usually get more J 




and are likely to be upset'']b^ 

youngest child may be pam per edy ^nd 'middle^ * 
— - , . . rrl^ • ^ 



children taay feel left'^ut^ However, these later borns may have a 
warmer relationship with their- mother than a first born^ 




Questions and Answers 



We v?ill now give you three paragraphs^ two of which 
you have already seen in the first section^ and^we will show 
you /in a step-by-^gtep fashion, how the questions c^nd 
answers have beemconstructod. You will notice that in 
formulating a question an^ answer we first Choose the itiain 
idea of the paragraph and then add the specific facts that 
have been pr^esented. The underlining indicates which, por- 
tion of . the paragraph has been included in a (particular 
version of the question and answer. 'In this -part of the » 
pre-traiiiing ^ou are to closely observe how these questions 
and answers were constructed because in the next series of 
exercises you will. b|e asked jbu construct your own. 

You will have three (3) minutes to go through the three 
paragraphs. VJfhen you reach the next set of instructions 
please stop. 



Affiliat ive drive is the urRe or need to ansocinf:A 
with other livinp; beings in order to form social nttrneh- 
jne/its , The associations developed in a social context ' 
serve tt) support, G^ide, and protect the individuals . 
involved, Stu^dics indicated that the need or urge for 
affiliation is especially intense when an Individual is 
undergoing an anxiety-producing experience. !rhere is 
also evidence that the expression of this drive differs" 
greatly from individual to 'individual , with a large 
portion of this difference dependent on early experience 
The affiliative drive serves as a defense mechanism to 
protect individuals through the .principle of "strength 
in numbers . . 



Question ; ^ . 

What Is an affiliative drive? 

Ansyer : 

The affiliative drive is the urge or need to 
associate with others ' 



( 



, - \ 
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• Af filiati\^e^^ d is the urg^e or need to associatG 

with "other 4ivi(n^ beings in order to^ form social attach^ . 
merits. The associations developed in a social context 
serve to support, guide, and protect the individuals 
involved > Studies indicated that the need or urge for 
affiliation ;is ^..especially intense vhen an individual is 
undergoing an aitxiety-produc^ing experience. There is 
also evidence*' that the expression of this drive differs 
greatly from individual to individual, with a large portions 
of this difference dependent on early experience. The ^ k 

af filiative drive serves as a defense mechanism to 
protect individuals through the principle of "strength 
in numbers'." •■-V... • - 



Question ; 

What is an affiliative drive? 



Answer 



The af filiative drive JLs the urge or need to asso- 
;ciate with others for support, guidance, an^ protection. 
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Affiliative driye in the ume or need to associate^ 
with ^ther livinfr beings in order to forn c;ocla l attnch- 
pients* The as£;ociations developed in a social context 
serve to support^ guide, and protect the individuals 
involved. Studies indicr. ted that the need or urr.e for 
affiliation is especially intense when an individual is 
under<>oinp, an auxiety*-producin£; exporieuce> There is 
also evidence that the expression of this drive differs 
greatly from individual to individual X7ith a large 
portion of this difference dependent on early experience 
The affiliative drive serves as a defense laechanism to 
protect indivi^duals through^th^ principle of "strength 
in numbers.'* ' * 



Ques tion ; 

What is an affiliative drive and \;hat determines 
it^ strength? 



Answer : > v 

f \ 

The affiiiative drive is the ur^e 'or need to 
associate with others for support, guidance, and pro- 
tection/ This drive,..., is especi^ally s tr ong xvhen a 
person is experiencing anxiety. 



THIRD STAGE ^/ 
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Af filiative drive is the urne or need to associate 
with other living beings in order ""to fbrtn social attach- 
l aents. The associations developed in a social context. 
serve to support, guide» and protect the individuals 
invo lved. studies indicated that the need or urge for 
a H'iliation is especially intense x^hen an individual is 
undergoing an anxiety-producing experience. Tuere is 
also evidence that, the expression of ^this drive di£l:ers 
greatl y from individual to individual, with a large 
portion of this difference dependent on early experience. 
The affiliative drive serves as a defense mechanism 
to protect individuals through the principle o f "strength 
in numbers > '* 



Question ;^ • 

What is an affiliative drive and what determines its 
strength? . 



Answers 

The affiliative drive is the urge or need to asso-- 
^ciate with others for support,, guidance and protection. 

This drive, wh;Lch varies from individual to individual, 
/J is especially strong when a person is experiencing 
anxiety J' * . 
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Canoer is still an unsolved problem ,. Its incidence hes itficreased 
in proportion to tha aging of the-poptasction» Mthough manyy early , 
cases can be cured through su>-gical operations, X ray, and radium, 
yet a largascale attack is* iitpossible unless its cause and patho- 
genesis are kna^m. Biochemistry may solve this problem also, unless 
\9e are faced \d.th a biological principle that still escapes los. 
yt is f>>d:rPimlv diffimlty t p mr?^^^^-"^^^ ^^'^ hi nlnav of thp rrinrpr 
cell beca^Jse it reacts differently from all ot her cells. — 7.r\ tL 
differentiated organism the cells form a social coim oinitv^ They 
are specialized and cooperate in a -perfect way . The cancer cell 
is asocial. It goes its cwn v/ay, has its own iretabblisra thrives at 
the expense of the organism like a parasite, destroys it and in so 
doing destroys itself » This is against all rules and therefore is - 
difficult to conc^ive^ 



Question: 



,,,V5iy is canoer still an unsolved problem? 



Answer: ; 



...it is extremely difficult to understand the biology of the 
cancer cell. .Unlike cells in a differentiated organism whidi form 
a social oomiunity, specializing and ooopejrating^ the canoer cell 
is asocial.*, * • k . * 
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Canoer is still- an unsolved problean. Its incddenoe has increased 
in proportion to the agingoOf the population. Although rnany early 
cases can be cured through surgical operations, X tay, and radium, yet 
^ largescale attack is . iiipossible unless its cause and pathogenesis 
are kna>jn. Biochemistry may solve this problem also, unless we are 
faced with a biological principle that still escapes us. It is 
extceitely difficult to understand the biology of the cancer cell 
because it reacts differently from all other cslls^ In a differen- - 
tiated organism the bells form a social connunity, Tney are specigxllzed 
and coo^ ) erate in a perfect v;ay* Tne ceincer cell is asocficil.. It cces 
its gvn way, has its iretabolism/ thrives at. the expense of the 
organxsm.^like a parasite, destroys it and in so doing destroys itself, 
Yhis is Against all rules and iSierefore is difficult to oonceive. 



Question; 

• • •Why is cancer still an imsolved problem? 



'Answer: 

.^,,it is extremely difficult to understand the biology of the 
cancer, cell* . Unli]ce cells in a differentiated organism ^vtxich form 
a social ocmiunity, specializing and cooperating, the cancer oeU 
is asocial and breaks all the i^tiles. The cancer cell goes its 
own way, ha^s its cwn rnetabolism, is parasitic, and destroys both the 
orgdhism and itself. 



4 
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Cancer is still an unsolved problem. Its incide nce has increased 
in torooortion to the aging of the peculation. Although gany early . 
cases "can b e cured tnr ouga .surgical ooeratao n sr X ray, and radium, yet 
a larga scale attlick is iicpossible unless its - cause and pat hogenesis 
a re 3<np.-m. Biochemistry nay solve this problem also, mless v;e are 
faced \vith a "biological principle that stil l escapes us. It is 
extreFslv diff icu3.t to understand the biology of tne c ancer cell 
K^n^.ic;^ If. .reacts oi tierently from" all other cells, m a differenr 
tiated orga n ism the calls forra a social oonmunity . They are specializ ed 
and coo^3 rate in a pe rfect way. The, canc e r ceil is asocial. Xt^ oes 
Its CT-m'wa v> has its am itEtabolism, thrives £ tthe expense or Jie 
organis m liJ<e a parasite, destroys" it and in. so doing destroys itself y. 
This is against all rules and therefore is dif ficult to. conceive. 



Question ; ' . ' 

What are wa doing to poritrol cancer and why is cancer still an 
unsolved problem? 



JVnswer; 

Even Hiou#i sone early cases of cancer can be cured through 
surgery, X rays and radium, a large scale attack is not Vet possibl^ 
because it is extrenely difficult to understand the biolc^ of the 
cancer cell. UnliJ<e cells in a differentiated organism vdiichvform 
a social carmunity, specializing and cooperating perfectly/ the . 
Sancer cell is as^al and breaks all the.rules. V.The -cancer cell ^ 
goes- its 6m w^, has its awn netabolism, is parasitic and destroys 
both the organism and itself. 
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The eaxliest "psychiatry" ot >rhlch have any 
knowledge was tJhiat practiced Stone a^e cave jnoan 
some half million years ago. For certain forms of 
mental illness / probably those v?here the patient 

^ complained of severe headaches airid developed convulsive 
attacks: y the early medicine inan treated ^ djLsorder 
by means of an operation called trephining in which one 

'area of the skull was chipped away in the form of a 
circle until the skull was chipped through. This 
opening, called a trephine, presumably permitted the 
evil spirit which was causing all the trouble to escape, 
and incidentally may ;have relieved* a certain amount of 
pressui;:^ on the brain. In some cases trephined skulls 
of primitive men show healing around the opening, 
indicating that the individual survived the operation 
and lived for many years afterward. » 



Question : 

What is trephining...? = 

Answer: 

The earliest "psychiatry" occurred a half a 
million years ago when cavemen suffering from mehtal 
illness marked by severe headaches and convulsive attacks 
were given an operation called trephining... . • 
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' The Garliiest "psychiatry" of x>yhich x^e. have any 
knox^ledge x^as that practiced .by stcTne age cave man some 
half nlXlion years ago. For certain forms of nentad 
illness probably those x^here the pattent complained of < . 
severe headaches . and developed convulsive a t tacks the 
early medicine man treated tH%<^isorder by. means of an 
operation calledl trephining in which one area of the 
^kull was chipped away in the foriil bf .a circle until 
the skull was cVipped through. This opening called a . , 
trephine, presumably permitted the evil spirit which 
was causing ^11 the trouble to escape, and inpidentally 
may have relieved a cettain amount of p.ressure on^ the^ 
brain. In some cases trephined skulls of primitive 
men shox^ heaJt.ln^ around the opening indicating that . 
the individual survived the opejcation and , lived^rf or \ 
many years af terx<7ard ; . a ^ . \ 



. Quest i on ; - 

^-^ ■•' " ' ■ . r, 

What is trept^ii^ing . . . ? " ' 

Answer ; . • 

p The earliest "psychiatry" occurred a half a million | 
years ago when cavemen suffering from mental illness 
marked by severe headaches and convulsive attack's were^ 
given an operation called trephining in which tljeir 
s*kulis were chipped through in the form' of a circle. 
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The;:, earl iestV "pgychl^^ have any ^ 

knovledge was that practiced by . stone age cave men <^ 
some half mlllon years ^ ago i> For certain forms of 
mental" .illness / probably those where lAe patierit 
complained of severe headaches and developed convalsive 
attacks, the early medicine man treated the disorder 
by means of an operation called trephining in which 
one area of the skiill was chipped away in th:e form of • 
a circle until the skxill was chipped through > This 
dpenifig / called a trephine, presum^ly permitted th^ 
evil spirit which w^ causing all the trotifale to escape y 
arid incidenta'lly may have relieved ^ certain amount of ^ y 
pressure on the brain . . in some cases trephined skulls 
of pf imitive men show healing around the opening , \ s 

indicating that the individual survived the operation 
and ^Lved for many years afterward 

Question : 

What is trephining, how did :it w6rk.*»? . 

■ " ■ ■- ■ ■ ' * '■ ■ ' ■ 

Answqy : ' » . 

The 'earliest "psychiatry" occurred a half a / 
million years ago when cavemen suffering rrom mental \ 
Illness marked by severe lieadaches and, convulsive \ 
attacks were given an operation called trephining in • V 
which their skulls were chipE)ed. through in the form of \ 
a pircle. The opening' in the skull, called a trephin^, 4 
w^s believed t6: permit evilv spirits to escape. Actually \ 
dt may have relieved some of the pressure on the bfain. 

. - * ' • .■ . * 

- . : ' - y 
THIRD STAGE. , 



The earliest "psyc::hiatry^' b£ which vre have? any 
knowl^edge was ^ that practiced by stonie age -cave man 
some half million years ago^ For certain forms of 
mental illness/ prohably those. where thg patient 
complained of severe headaches and deve roped convulsive 
attack's / the /early medi-trine man treated the disorder " 
by means of an operation called trephining in which .one 
area of the sk^ll was chipped away in the form of a ^ 
circle until the skull was ' chipped through . This 
opening^ called a trephine/ presumably permitted the 
evil spirit which was cajasing all the trouble to 
escape y and, incidentally may have relieved a certain 
amount of pressure on the brain. In some cases 
trephined skulls of primitive men- show healing aroutid 

opening indicating that the individual survived 
"the operation and ^lived for many years afterward. . ^ ^ 



Xitiestion: • 



What is trephining/ how did it work ^ and was it 



successful? 



Answer : 



The earliest "psychiatry" occurred a half a million 
years ago when cavemen, suffering from mental illness >^ 
marked by severe headafahes ;and convulsive attacks were 
given an operation calj^ed trephining in which th^ir 
skulls were chipped through in the form of a circle. 
The opening in the skull/ called a trephine / Was 
believed to permit evil spirits to escape. Actually 
it may have relieved some of the/pressure on the brain. 
Healed skulls of trephined persons have beien found 
indicating that some patients survived the ope;ration 
and lived many years afterwards. ' 
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Question and Answer Connecti6ns 
to Single Paragraphs 

Now that you have had, experience with some of our 
questions and answers we are going to give you a chance 
to construct your own. On the first page of this exer- 
cise there is a paragraph with a blank^ space- beneath it. 
You are to read the paragraph and in the blank space ask 
and answer the question that you^ have for^ied. Then, when^.j? 
you are satisfied with your question and answer, ^urn both 
the page you are on and th© following blank page and you 
will find the same paragraph with^ a question, and answer 
that we have constructed. Our question and answer is to 
give you an idea of how a question and answer could have 
been formed. It may help if you were having a hard tinip 
thinking df a question and answer that captured all the 
main ideas. But remeiriberV the question and answer we pro- 
vide- is just a suggestion. It i^ certainly hot. the only 
way to do , it. In factr; in many cases your question and 
answer will -probably be much better than ours. 

Remember, the more bizarre, uriique, or unusual you can 

make your question and ^§wer the more memorable it will be. 

Our*' questions and answers were made in- a , standard fashion 

- ' ■ * ' • ' ' ' ' . . 

without an effort to create anything unusual, so your job 

is to make your question and answer at least- more unique^ 

than^ours. * . ' 

^ . Are there any questions? . 



You will now construct questions and answers and 
receive feedb^ack on four paragraphs after' which we will 
stop and see if there are any difficulties. You Will, 
be given five (5) minutes, to do these four exercises. 
Please dp not hurry; it is not neceVsary for you to 
complete* all four. If > you do finish early, please go 
back, and 'check over your wojck. Do not go further into 
the booklet. * / ' 



The mountain Arapesh are poor people \^hose tiny 
villages cling to the sides of barren mountains. Their 
gardens perch on .hillsides, difficult to fence off from 
the wild pigs , '[ , ' 



Question : ' <^ 

Vthat is one of the major pfoblems the Arapesh 

have? 

*^ . . 

. Answer: 

Arapesh have gardens on steep hillsides^ making ^ 
it hard to fence the gardens off from the v;ild pigs. 



'* Americans and Spaniards at a bullfight .^jirovide a 
familiar, excunple of how the same set of circumstances can 
be experienced differently. The America*n experieVices 
the fear he would have if he were in the ring; the 
Spaniard, vicariously, ^the joy in the control the matador 
exercises over the buli. 



Question ; ^ • , 

What is aix example of a situation being experienced 
differently by different- pecJple? 



Answer , . - 

*^ . . ■ 

A bullfight can produce fear in an American and joy 
in 'a Spaniard, thus showing that the same set of circumstances 
can be experienced differently. • ,_. 
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Synesthesia is a regular linking of the perception 
of a certain sensaticm with i^jiages from another sensory • 
modality, producing a subjective sensation of a sense other , 
than the oxxe being stimulated. The mdst common fo^m is 
"colored hearing" (chffomesthesia) , wh^re certain sounds 
evokiB images of colors. . ' / 



Question: * . 

' — • . . ^ 

What . is synesthesia?' . ^ • 

Synesthesia occurs when the stimulation of .one sense 
produces the subjective experience of another sense, as 
when sounds evoke images of colors. 
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- To understand the behavioj: of an individual, the 
psychologist must have sojne understanding ot the effect 
of the society in which the individual lives and was 
reared* Since so much of a person's behavior is 
determined by his relation to his society , we can 
understand him as an individual only if we understand 
how his behavior J fits the expectations of Kis society 
and know when his behavior is deviating from such 
expectations. 



Question: ' ' / 

Why is it important to tinders tand an individual " s 
relation to society? 

(f . ■ ■ ' . ^ . ' ' 

Answer : 

Since society plays a large |)art in determining 
what is expected of an individual it is nepessary to 
understan<3h^n individual's relationship to society 
in order to \ind.er stand his behavior. 



Further Instructions 



O.^f.l If there are no further questions you will no^ 
go through the next four paragraphs in the same way. Again 
you will be given five (5) minutes to do this. If you finish 
early you may go back and check your work. Please remember 
that you do not need to hurry • 



By the process of ionization, electrons can be 
removed from the influence of the parent atom. These 
electrons, once removed from the atom, are capable of 
moving' through the material under the influence of 
external forces. It is by virtue of the movement of 
these electrons that electrical energy is transported 
from place to place. , • 

■ \ 

Ques^boon: ^ 

How is electrical energy transported from place 
to place? 

Answer ; * . 



I -Electrical energy is transported by external forces 
moving electrons which have been removed from their 
parent atom by the process of ionization. 
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Emotional disorders are commoner in bedwetters 
(enuretics) than in nonbedwetters, but most children 
who are enuretic are psychiatrically nprmal. The 
relationship between emotional disturbance and 
enuresis holds true at all ages and, is stronger for 
girl enuretics and for children v7ho wet both at 
night and during the day. 



QuestioYi: 

What is the relationship between emotional disorders 
'and bedwetting? 



Answer; • 

Bedwetters, especially girls and day and night 
wetters, are more likely to have emotional disturbances 
than non-bedwetters even though most of them are psy- 
chiatrically normal. 
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One, dramatic aspect of behavior modification' 
is its ability to change a person's conduct with- 
out his awareness that a change is taking placQ, 
A case in point concerns a psychologist and seventeen 
students. The students were told to reinforce any ^ 
statement made to them by friends and relatives 
that began with an expression of personal conviction: 
"I think," "I believe, " /'It seems to me," or "I feel." 
They did this by smiling or paraphrasing the statement 
in an agreeable fashion. In every case # the friend 
or relative increased the rate at which He stated 
personal convictions. In no case were the friends or 
relatives avrare thai; the/ were being conditioned. 



Question ; 

[ What is an important aspect of "behavior Irlodir^ 

fication? Give an example. . 



Answer: : . * 

Behavior modification can be used to change a 
person's, behavior without his awareness that a change 
is taking place » For example , members -of a psychology 
class, using smiling and agreement as reinforcers^ 
v;ere able to change the rate at which friends stated 
personal convictions such as ^'I Believe.'* This^was^ 
done without the friends being-aware that modification 
was occurring. 
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It has long been recognized that the group can bo an awis- 
somely powerful force for changing individual behavior. The ■ 
problem is that., up until recently, group power has not been^ 
harnessed in the service of man. One possible reason for this 
scientific boycott is the widely held belief that groups act 
as a toxin to the human spirit, that their power is most often 
used to manipulate a person's actions in a manner antithetical 
to social values and personal dignity . The view of -a group 
as a force for supporting antisocial acts is subscribed to 
by many scientists and laymen alike. Currently, for example, 
we are hearing much 'about the way teen-age groups^ (read "gangs" 
force youth into drug"s> c5rime,, and disrespect for their elders. 



Questign ; * 

How is group'power generally viewed and What are the 
effects of such a viev/? . * . 



Answer: 



Teenage gangs forcing 'youths into drugs, crime and 
disrespect for their elders is an example of the way that both 
scientists and laymen view the destructive force of a group. 
While it is recognized that the group can be a pov/erful force 
for changing individual behavior , belief in its destructive 
nature has. prohibited its use dEor the good of man until recentl 



* Instruction s on Forming 
/ Memorable Ques ciohs and Aiiswers . 

Up to this point we have been tjel ling you to 
create- biz arr^e, unusual, and unique questions and 
answers, but %/e haVe n^ told you how. In this section 
of your training we will attempt ^to give you some ideas 
on how to rfiake your qu'estions and answfers mOre unusual 
and therefore more memorable. We realize that some ' 
of the things you are about to encounter Will appear " 
gimmicky. You may wonder it learning by sucjx tech-, 
niques will merely clutter yo;ar mind with ;torivia.; ;in^ 
fact, you may wonder if such learning is even "fair." 

Well, there, are a ofew" points. tcP be remembered. 
First, the quest i6ning^ technique is not a substitute 
for understanding the material; it is a way of 'supple- 
menting or erihancing your^jriemory'. However, by using 
the technique, especially in forming \lnusjaal^questions 
and answeirs'V you: are forcing yourself .to thoroughly 
underistand the material even before the ques tibn and 
answer is completed. Sfecond, as pointed out in 
retrieval training, incidental cuei? or connections 
are often used during recall. Actively forming , ^ 
unusual questions and ^ihsw^rs inierely makes you coni^cipus 
of some of these conne6tions while you are Storing the 
material. Third, creating bizarre .qtiestions and 
•answers can of ten make the learni'ng of otherwise dull ' 
material fxin. In»fact, because it is an active 
process and because it is often fun, the question and 
answer connection \teehnique can dramatically increase 
your ability to concentrate. 

Let's now get on with the main business of making 
your questions and answers more memorable. The 
following are suggestions which can be used individually 
or in combination to make the answers to your questions 
more unique.* ♦ 



.y (1) Personalize your answer by naming characters 
after friends and i^elatives and by nairaing locations 
gifter places that are familiar to'you. In fact, you 
call even attempt to cast your friendc and relatives 
into roles for which they would be best suited. For 
a E^assage on sleep, your lazy brother-in-law, Harold, 
would be perfect as the main character, 

(2) Make the characters, objects and situations 
in your answer as absurd as possible. For example, 
give your characters grotesque, or unusual attributes : 
purple faces, mammoth eyes, lon^ necks, strange clothes 
wierd h^i^'styles, etc. If possible, the strange 
attributes should relate to ideas presented in the pas- 
sage. For ^a passage that deals with how humans hear/ 

a person with giant ears flapping in the breeze 
would obviously be an appropriate character. 

(3) Use puns as a basis for forming answers . ^ 
Puns involve finding an alternative and usually funny 
meaning for a word or set of words used in the passage. 
If the passage- is about writing -skills there may be a 
place in your answer for a" hostile teacher encouraging 
his students by yelling "Write OnT' ' 

(4) Push your answer into the past or; the future . 
If the passage is about divorce, describe cavemen and 
women in d^Lvorce courts arguing' over custody of the 
cave. If the passage is about schools, describe 
spacemen floating in their desks being taught by a 
seven-headed professor 

(6) Put famotis gharacterl 'in your answer. l£' the 
passage is about raising little girl^, a miniature 
Raquel Welch might %e a n^-ce addition to your cast of 
characters. V - r 

, ' ^ ^ ■ . •■•■ ■ ■> . ^ . 

(7) Use rhymes in your answer. 

"Roses are red, Violets are' blue; 
1 like electrons, Protons do too" might be 
an absurd way to remember some parts of a passage on 
atomip physics. 

i ^ ' r - ■ ' . ■ , 80 : ' ' ■ 



(8) Add smell y f gel , and taste to your answer. 
If the passage is about elephants, describing their 
smell would bring on a certain amount of authenticity. 

(9) Other approaches: Use four letter words^ 
joke punch lines , and movie plots . " T ~ 

^ Although there are many' additional ways of making 
ypur answer unusual, you have probably , gotten the idea 
by now. The general approach is to create a standard ■ 
answer and then add to it in order to make it unique 
and, therefore, more memorable • ,To give y,ou a bit more 
familiarity with this procedure we wou^d like you to 
look through the following material. In^each case there 
is a passage followed by two questions and answers 
increasing in uniqueness. Following the 'last answer 
will be a brief jdescription of what we tried to" do to 
.make /this answer unique. You will now have 4 minutes ^ 
to go through three of these passages and their asso- 
ciated questions and answers. Please < observe -these, . 
questions and answers closely for in the next i^ercise 
you will be asked tb create your own unusual a:nswers.. 
Please stop when you get to tJie next set of . ^ \. 
instructions. ' " V / ^ 

- ' : " Any Questions 1 / ^ 



■• . - ■ ^ 



Some children can be (^scribed as "addicted" to 
school achie\4mont. Academic failure would be pei:ce3,vcd 
by them as catastrophic/ so that they nmst continually 
strive for academic excellence in order to avoid the 
possibility of pain. 



Question ; ^ ^ 

■ ' - - ■ y ■ • 
Why do some children strive to make high grades? 

Answer ; • ' ^ 

' Some children strive to make high grades in orde 
to avoid the intense^^ pain of failure. 



J 



Some children can be despribed as "addicted" to 
school achievement. Academic failure would* be perceived 
by them as catastrophic, so that they must continually 
strive for academic excellence in'^ order to avoid th6 
possibility of pain, ' , 



Question ; . . * ' p 

Why do some/ chil^r^n strive to make high grades? 

Answer: * , o • , * ^ 

- , ^ 

For some ther road tp school success is lined with 
advertisements like the following: • 

"Study all" day, • 

Or you Ml have to pay, ' : 
In pa,in and heartache, • . 
• . All thee way / , 
' BURMA^HAVEl" / " 



A Slightly More Unique, Connection 
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Development of the Second Connectiion 

• . 

The content of the paragraph was captured in a « 
rhyme. .The idea was from an old advertising gimmick 
for Burma Shave so we included the company n^^to 
help us rememb.er the material even better. 



J 
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* Altho^gh many substances ar^ composed df a single 
element, a far cjreater number ''of substances aire 
composed of a combination of di-ffercnt elements, 
When two or more elements are chemically combined, 
they form COMPOUNDS. A cSbmmon example of a compound 
would be a substance such as water, which is composed ' 
of the element hydrogen and the element oxygen. As ' 
elements such as hydrogen and oxygen are' chemically 
combined to form a compound, they lose their individual 
identity. 



Question : 

What happens when^plements aire chemicsTlly combined? 



Answer : 

When elemei/ts are chemically combined they lose 
their individual) identity as elements and become 
compounds. An example of this is when hydrogen and 
oxygen combine to form the compound water • 



0 ' 




* / 




Although many substances are composed of a single 
element, a far greater number oE substances are 
composed of a combination of different elements. . 
When two or more elements are chemically combined, 
they fom COMPOUNDS. A common example of a' compound V 
wou3.d be a substance such as water, which is composed 
of the element hydrogen a^d the element oxygen, 
elements^such as hydrogen and oxygen are chemically 
combinedrto form a compound, they ]^se their individual 
identity. w , 



■ ■ • . * ■ . ' / " 

Question ; 

What happens when elements are chemicaliy combined? 



Answer t 



As an example let's take an elementary case' from "the 
files of the C.J. A. (Chemical Investigators of Atoms) X 
Although he couldn't see them, ' Sherlock Holmes concluded 
that^ Harry Hydrogen and brvilie* Oxygen were living in a 
beaker of water. / Apparently they compounded their problems 
by getting luSgether and dropping out of sight. 

■ . ,\ ■ <J ■ 

^ C;. ' - ' , •. • r ■ . " 

. , A Slightly More , Unusual Connection 



pevelopment of tj^' Second Connection 

This cohnectlon was made somewhat unique by: 
1 making^ £uns on. the words elementary and compound, 

,{2) creating Harry Hydrogen and Orville Oxyg en as 

personalized elements, and (3) using a Sherlock 

of^?LSnJ''^°^!'' C.I.A.-to make the compounding 

of elements into somewhat of a mystery story. 
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• Psychologists as welj^l as parents have observed that 
order of birth in a family often affects the personality 
6f the developing child* There is no biological factor 
at work; the effects "depend on the relations of children 
with parents and sittlings^ ^The first-born usually gets 
more attention (often more anxious over-protection) than 
later children and is likely to 'be more oriented to adults 
than to children, For.^ time he has the status of only 
child and may b^ upset by the birth of a rival. The 
youngest child may be pampere'd because he or she is the 
baby of the family. Second or middle children may feel 
left out/ as having the status:^ of ^neither eldest /nor "baby\ " 
On the other hand, they ^ay have a warmer relation with 
•the mother than, a first-born because the mother is less 
atnxious and tense. Obviously, the "parents ' behavior toward 
their children can make the birth-oirder problem anything 
from minor to trauinatic. 



Question: 



What is the influence of birth order on a child's- 



personality? ^ 
Answer ; 

Depending on the parents* behavior, birtV order may 
strongly affect the personfality of the child. ^ First-borns 
usually get mor^ attention, are more adult oriented, and 
are likely to be upset by the birth of a rival. The 
youhgest child may be pampered and middle children may feel 
left out. However, these later boms may have a warmer 
relationship with their motjier than a ^irst-born. 
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Psychologists as wjsll as parents have observed that 
order of birth in a family often affects the personality 
of the develbping child. There is no biological factor 
at work? the effects depend on the relations of ''children 
with parents and siblings. The firct-born usual4y gets, 
more attention Xof ten more anxious over-protect-ion) than 
later children ^nd is likely to be more oriented to adults 
than to childreri. For a time he has the status of only 
child and may be upset by the birth of a rival. The 
ypungest .child may be pampered because he or she is the 
baby of the family. Second or middle children may feel 
left out/ as having the status of neither eldest nor "baby. 
On the other hand, they m^have a warmer relation with 
the mother than a f irst-bor^Kijecause the mother is less 
anxious and tense* Obviously, the parents" behavior toward 
their children can make the birth-order prpblem anything 
from minor to traumatic. 



Question: 

V?hat is the influence of birth order on a child's 
personality? / ■ ^ ^ ~ ■ 



Answery 

L6t"s think of 'birth order in the same way we might 
think of ordering food in the "Family Planning Restaurant, 
Our order might go like this: "Waitress, for my. first 
course I would like a child thait needs a lot of attention 
and who is upset/ by newcomers , ^follow that with one who 
feels left outt//and for dessert I'll take one who is 
pampered and spoiled." 



/ 
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De^felQpInent of the Second Gonnection / 

• , , , , /■ /■■'.' 

This conne'ction^was' made somewhat unique developing 
a pun ,on the word order . In this^ case birth order was 
considered to be analogous to a food order in a res- 
taurant. The personalities . of the' children were reflected 
in the description of the three course meal. 
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Further Ins^tructlons on Memorable ^ 
Ques1:ions and Answers ^ 

Now that you have had experience with some of our 
questions and answers we, are going to give you a chance 
to construct your own. On the first page of the next 
exercise will be a paragraph with a' blank space beneath 
It. You are to write an appropriate question and 
answer beneath the paragraph. This question and answer 
should be as unusual and memorable as you can, make it. 
After you have finished with- your image you can turn 
the page and compare yours with ours. For the first 
few paragraphs we have continued to construct two 
questions^ and answers for each paragraph: a standard 
answer arid a unique answer. Please examine both of 
these ar^'swers in order/ to see how they were constructed. 
For most of the paragraphs we have created only a 
standard answer. On these paragraphs your job is to come 
up with a question and answef that is more unusual than 
ours. / 

■ ' . / • ■■ « ' ' ' ' ' 

You will now be given 15 minutes to do through the 
par-agraphs contained in the remainder of /the booklet. 
If .you fin^Lsh early, please go back and dheck your work. 
R^ember, you do not have to finish all of the para- 
graphs, is better to- do a few carefuMy than to hurry 
through a large number of them. 
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The earliest "psychiatry" of which we -have any 
knowledge was that practiced by stone age cave man some 
half million years ago. For certain forms of mental 
illness, probably those where the patient complained 
of severe headach.es and developed convulsive attacks , 
the early medicine man treated the disorder by means of 
an operation called trephining in which ooe area of the 
skull was chipped away' in the form of a circle until ; 
the skull was chipped through. This opening , called a 
l^rephine /presumably permitted the evil -Spirit which 
was causing all the trouble to escape, and incidentally 
may have .relieved a certain amounj; of pressure on the 
brain/ In some cases trephined skulls of primitive^ 
mein show healing around the opening^ indicating that 
the individual survived the operation and lived fot 
many years* afterward. 



Question ; 

'What is trephining, how did it work, and was it 
sruccessf ul? , - ' 

' ^ f ^ '-' ^ - .^ ■ : ■ 

Answer ; _ ■ 

yhe earliest "psychiatry" occurred a half a million 
years ago when cavemen .suffering from mental illness marked 
by severe headaches and convulsive attacks were given an 
operation called trephining in which their skulls we^® 
chipped through in the form -of a circle* The opening 
in ^ the skull, called a trephine, was believed to permit 
evil spirits to escape. Actually it may have relieved 
some of the pressure on the. brain. Healed skulls of 
trephined persons have been found indicating that some 
patiqnts survived the operation and lived many years after- 
wards . ^ / . ' • ' ^ 
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The earliest "psychiatry" of which we have any. 
knowledge was i:hat practiced by stone age cave men some 
half million years ago. For certain forms of mental , 
illne^ss, probably those where the patient complained of 
severe headaches and developed convulsive attacks r the 
early medicine man treated the disoi;der , by means of an 
operation called trephining in which one area *of th^ 
skull was chipped away in the form- of a circle until^ 
the skull was chipped through. This opening called a 
trephine, pre6%mably permitted the evil spirit which ^ 
was causing all the trouble to escape , and incidentally 
may have reljieved a certain amount of , pressure on the 
brain. In some cases trephined skulls of primitive ' 
men show healing around the opening, indicating that the 
individual survived the operation and lived for inany 
•years afterward. ^ ^ 



Quest ion, i * , ' ' 

What is trephining, how did it work, and was it 
succfessftil? . ' " 

■ ■ I ' 

Answer: y " . / 

Like modern day doctors, early psychiatrists were ^ 
avid golfers. "The only difference is th'at they practiced 
their chip shots on their patients' heads and called it 
trephining .(J This particular shot, which usually removed 
a small divot, was claimed to release the evil spirits 
that were causing the* headaches a;nd convulsions. Skulls 
have been found that indicate some patients survived and 
that attest to this ancient practice of skv^llduggery . 
Doctors today think that trephining may have actually 
relieved some pressure on the brain. 

r' ■ . . . 
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• Since trout often live i-^ clear lakes and* streams 
care must be taken , to remain "t^^seen, " The best fishermen 
• often; crawl on their be lli.es -i^o the edge of the stream 
or cast from behind a screen' of bushes , ' . - 




Question ; 



Hoyy do -the. best fishermen approach trout and why?. 



Answer : .. ' ' ^' ■ ■ ■ ■'. 

In ordef to r^ot be seJ^^by trout living in cl^ar 
water/ the best fishermen either crawl to the edge of 
the stream or. dast from behind bushes,^. ' 



/ 
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Since trout often live in clear lakes an;i streams, 
care must be taken tc remain unseen. The'^best^ fishermen 
often crawl on ^their bellies to the edge of the streams 
or cast from behind a screen of bushes. • •* 



, Question f ' .* ^ 

How do the bes^: fishermen approach trout and why? 

Answer ; 

The best fishermen must be good bushwhackers and 
belly creepers to avoid being seen by ttout in clear 
streams. 



A Slightly More Unusual Connection 
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Gulls look^ remarkably alike. v Differences in ^ 
appearance among the large gulls of - the genus Xarus . 
can be subtle: a *s light variation in si^e or a 
change in the color of ti\e wing tips or the eye- and 
the small fles^hy rin^ arouixd the eye.. Observing . 
differences of this kind, an ornithologist discrimi*. 
nates among speciies bf the genus. The gulls themselves, 
are equally discrimihati'iig. In some p,lacea Icarus . 
species that seem virtually indistinguishable nest 
side by sid^, yet do mot interbreed. 



\ 



Question; 



Can ornithologist^ and gulls discriminate, between' 
different species of gulls? If rso, hov/? 



Answer : f ^ \' ■ 

Everi though gulls lAok remarkably alike, ornithol- 
ogists discriminate betweferi the speOies by noting the 
slight variations in size\and the color of the wing 
tip, eyes> and the small fleshy^ ring around the^ eye. 
Gulls are equally able to discriminate between species 
and ^ven in ar^as where gulls of different species nest 
side by side they= never interbreed with each other. . 
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Gulls lo6k remarkable alike. Differences in 
appearan e. among the ; large gulls of the genus Larus 
can subtle: a slight ivariatiori in size or a " 
■change m the color of the wing tips or ''^the eye and 
the small fleshy ring around the eye. .Observing ' ? 
differences of this kind; .an ornithorpgist discrimi- 
nates aitlong species of the genus* The gulls themselves, 
^are^quall^i fiiscriminatingf in some places Larus 
species, that^ seep virtually indistinguishable nest 
side by^ sidef, yet do not interbreed. ' 



Question 



, Can oi/nithoiogi^ts and gulls dis of i^ninate between 
diffei^ent^pefcies of gulls? If so, how? 



Answer : 



4^ Ornithologists and gulls both practice gull discrimination 
i?^^^ ^o^^owing. statement was made yesterday by <5eorqe 

9^ll;i^ Son^e of my be%: frientfs have l^rge fleshy' eye rings • 
jnd f unn>^ colore?! wing tips; but I wouidn It want :my sister 
^1:0 njiarry / one. However, they can^ ne^t neit &oor. if they wany*' 
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A Slightly More Unusual Connection 



Tennis ball serving machines have been refined 
to the 'point where they can Vary' spin, speed and 
direction in enough combinatji^s to- reduce willing • 
learners to confusion or exhaustion. • ' ' 



Question: ' - ^ : \ 
7 • — 

What can tennis ball serving machines do? 

Answer ; ^ 

Newer tennis ball machines can reduce learners 
to confusion or exhaustion by vatying spin, speed, 
ajid dirfiction. ^ 



^^r. 4.U serving, machines have been refined 

to the point where they can vary spin, spefed and direc- 
combinations to reduce willing learners 
tC> confusion or exhaustion. aiiicit. 



guestion: • ^ _ ■ 

: What can tennis ball serving machines do? 

Answer ; ' . " • " • i 

t.^,u playing with a ^ennis ball serving machine 

^"-^^^ "^^t ""^^ following comment: "Whlt^pii" 
Snf varied direction - I'd rather plSy BiLJ'jean 

. ' ■ : V . ' ■ ■ ' \ ' 
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We are* surrounded by the technological successes of ^ 
science: space vehicles, nuclear power, new synthetic chemical^s, 
medical advances that increase the length and usefulness of , 
human life. But we also see soinfe sharp cont:rasts. We hear of 
masterful schemes for using nucl eat explosions to extract pure 
water from the moon; but in some American ^xties the^wa^tet th 
flows from the tap is undrinkable 
buy drinking water in bottles, Scd 



and. the householder must / 
ience is triumphant with 



far .ranging 'success, l^ut its triumph is- somehow clouded by 

S^-. — -ii.,.^^ ^v.^,,^^Vr,rt for the simple necessities 



growing difficulties in providing 
;of human life on the earth. ^ 



Question : , • * 

( What problem clouds the- technological success of science? 

Ans wer : v . . 

■ ■ : y " ■ ■ ^ 

While science *s-technolpgieil successes are great: - 
space' vehicles, nuclear power, synthetic chemicals ahd medical 
advances, we still don't seem' to be able to provide for the^ ^ 
simple necessities of human life on earth. An example of this 
contrast is the scheme to extract pure water from the mooyi ^ 
using nuclear explosions while the water on earth is undrink- 
^ able, in some American cities; V * / - 



If you walked into Dr. liavid Shapiro 's labora- 
tory at -the Harvard Medical School and looked ^arowd, 
you might think you were witnessing a patient's 
physical examination. After all* the young man 
seated nearby is 'obviously having his* blood pressujre 
checked; the inflatable cuff ..ip already Wrapped snugly 
around his upper arm. If> howeverr you lingered in - 
the room av/hiie, you'd soon realize that this exaiaina- 
'tion is like no other *you have eVfer see:^. Who ever 
heard of a "patient having his blood pressure tested- 
twenty- five times in <?ne sitting, and this to the 
acdompaniment of flashing red lightk:,- strange tones, 
and even an occasional slide of a Playbdy nude? Better 
yet, who ever heard of a patient's bloo4 pressure going 
down cUnder such conditions? Yet that , exactly wh^^ 
happened when Dr. Shapiro and his collesij^ueS asked a 
group of young men to lov/er their blood Ipressure using 
biof eedback . How did they do it? To ariswer %his, 
you first have to know what biof"eedback lis'y > . 



Question: \, ' - v 

Describe Dr. Shapiro's experiment on* biof eedbaqk* 



Answer ; 

In Dr." Sheipiro^s lab at Haryafd young men are 
having their blood pressure taken while lights are . 
flashing. Playboy pictures are shown and subrange tones 
aire sounding. /VJhat's surprising is that their blood 
pressure is, going down . This is because Dr , Shapiro 
has his group using biofeedback, v ^ - - 
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A whale's flipper, a bat's, v/ingr and a man's 
arm^are as differe^at from one another in outward^^ ^ : ^^^^^ 
appearance as they are in the function they swerve,, , ; 
But the bones of these -structures reveal an eseen^ / 
tial similarity of design, The 'zi301ogist Gonc3.^id05|^: 
that whale, bat and man evolved from a coimnon ancesf- 
tor. Even if there were Vo other evidence, the: OQlit'- 
parison 'of tne skeletons of ^ these creatures would 
suffice to establish. that conclusion. The simil^5?xty 
of skeletons shows that a basic structure may persist 
^^ver geoldgic periods in spite of a wide diverge^^,e 
of function. 



Question: ' > V 

. ^ ' i ■ ' ■ ; ' ' ■ ; 

What^'leads zopiogists to conclude that men / , 

bats, and whales evolved from a common ancestor? 

^ ' ■ ■ ' ■• . ' * - . 

Answer ^ 

Thk bones of a whale's flipper, .a^bat!;^ Af/ing, 
and a man "s arm axe v^ry similar in deslgiv>;, thereby 
leading zoologists to conclude that the^abpvi^: 
animalsi -evolved, from* a .common ancestor , * " > 



5 Instinct can equip an animal with ^ series of 
adaptive responses v/hich. appear ready-made at their 
first performance. This* is clearly advantageous for 
animals with -short lifespans and littlis or no parental 
care. The arthropods, for exainpler show a ;^emarkable 
development of instinct for no other cours^ is open 
to ttiem. A female digger-^wasp emerges from her under*?-, 
ground pupa in spring. Her parents died the previous * 
summer i She has to mate with a male wasp and then. 
perform a ^hole series of complex patterns connected/ 
with digging out a nest hole, constr.ucting cells within 
it, hunting and killing prey such as caterpillars, 
prpvision^^hg -the cells with the prey, laying eggs and 
finally sealing up the cells. All tfiis must be com- 
pleted within a few weeks, after which, the v;a,sp dies. 
It is cjuite/incdnceivable that she could achieve this 
tight ^schedule if she had to -learn everytfiihg from 
scra1:ch and by trial and error. 

'~'/'x '-\ \ : ■ ■ .' '.. - ' ■ - ' ■ ■ ■ . 



Question : ■ ^ ^ 

"Why do some anijnals have inborn ada|it|5V4- r^spon^es' 
'or instincts? te'r. 



Answ er: 1 , 

, » ; • ■ ■ ■- ■ ■ 

Due to their short- life spans and lipj^ of - parental 
care many^ animals have a set of inborn adaptive responses 
or instincts which ^do not require learnlri'§V Ari exajnple 
is the digger-wasp who must: itjate with a 'riiale wasp, 
construct nest /cells, kill insects to putj- In these cells^ 
lay eggs, a,nd seal up the cells all with^ii the few^^eek? 
the wasp ha's to live. r ' 
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Instructions for forming Ciunulativfe 

V ;\ Questions and Answers 

■ •■ • . . .■ » . • 

.In the last training session you gained ^^s 
experience in creating memorable questions and answers 
to single, independent paragraphs/ With most academic \» 
material r however r infpannation is presented in multiple, 
related par agraphsjj^In such cases , it would seem 
reasonable to create questionis and. answers that included 
more and more of the material being presented*' In tliis 
sectipn of the program we will give you information and 
experience in e^cpanding your question^ ahd answers to. 
include material presented in previous' paragraphs-, th 
essence we want you to form cxamulative questions and 
answers r questions and answers that accumulate informatic 
as you proceed fropi paragraph to paragraph. 

Pirst^ It is ^necessary to give you a more specific 
idea of what we mean by cumulative questions and answers. 
In the of ollowinig examples ^ pairs of related paragraphs 
are presented v/ith their associated questions and answers 
As you wiir notice, the question and answer to the second 
paragraph of a pair includes information JErom the first* 
Because of the new connections formed, putting questions; 
and answers together in this way should make the infor- 
mation easier to remember. ^ ' ^ 

For the next 4 minutes we would like you to look' 
through the following 4 pairs of -related paragraphs ahd 
their associatedvquestibris and answers. Please p^y » ' 
close attention to how these questions and answers have 
been created sinqe you will be producing your own 
cumulative questions sthd answers in the next trainings 
exercise. "^^V 

' ; Any Questions ! ^ • i 



• Asthenic, reaction is a psychoneurotic eytidrpme ''O 
marked hy chronic tiredness. Th^e asthenic person It 
finds it hard to concentrate and lacks the energy 
to complete mental^ or physical work. He may say 
that^ he needs extra 'sleep , but he wakes up - feeling ■■"'r 
worse tha^n When he >ent. to bed. He /of ten complains 
of. headache; Indigestion , or other bodily ailments. . 
He tends to be lis tless and unable to cope with 
troutine problems , though he may ^o-ccasionally "wake ^i?. 
up and enjoy a card giime or other specially interes-t^ 
Ing activity. . ♦ - ' 



Ques tion ; ' ' ^ : 

" " *, 

What, are, the chairacteris tics of ah asthenic 
reaction? * . 



Answer ; ' ^ ■ ' , ' ■ ' ' 

An asthenic reaction is a syndxfpme characterized 
by chronic tiredness.. The as theni^^^^^^^^^ always ^ 

tired, no. matter how much sleep hW;'gets , finds it ^ 
hard to concentrate, complains abokt bodily aliments., 
and seems, unable to complete even /tl^e most routine - 
task. Only occasionally- will an esfpecially interesting 
activity cat ch his attention and '-'Wake him up." 
Was Rip Van Winkle suffering from; an asthenic reaction? 



\ 
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At.one tiltie the condition was labeled neurasthenia 
(literally , "nerve weakness".) and was attributed^ to 
exhaustibn of the nerves from prolonged overwork. ' The/ 
'^treatmeilt of choice was rest and relaxation. ; Psychologists 
-noW- belie\^fe -that the pToblefm. ils not fatigue from too,much 
work -but IS a: reaction to prolonged stress and . frustration. - 
:Temporary feelings of fatigue or listlessness are normal 
in the face of ^conflict and stress. But where others get 
Qver these problems, the neurotic man or woman makes tired- > 
. ness' a way of. life. Neurasthenic symptoms • haAjp a certain ...^ 
* Vtklue in that they serve as an excuse f pit failure and a ^ --^ 
. means to get attention. Psychotherapy can help ^ the asthenic 
^patient change his pattern. " , ^ ». ; 



K ■ " ■ ' ' ' • . */ * ■ ' ■ '■ ■ ■ ■ • ■ ' 1 ■ 

i Question: - ' . ^ ^ , / - 

What causes an » asthenic reaction and why?^ 

t V. ■ , ■ . - , • ' ■ 

An swer : ' ^ - ... ^ v^>^ , . 

• At one time an asthenic reactiqn, whicl^ is ma^^ked by 
chronic tiredness , was'' Jifelieved to be caused by overwork 
and was treated by rest ■ and relaxation .■ ^ Psychologists ;n.QW 
' think that such, a reaction is due to prolonged stress and 
frustration. This reaction serves as an excuse for failure 
and^ as an .attention getting device. Psychotherapy rather^ 
than rest and relaxation is now , used to change the person s 
/toehavior. Was Rip Van Winkae suffering from this reaption? 
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' Determinism is the doctrine 'that "every fevent 
has* a cause or causes* and tl^at these antecedents 
Completely explain the event. Xiv philosophy, this 
brings, up the question of ^ free will: *; does man have, 
any control over his destiny-, or^is it' shajjed by 
c circumstances outside him? - - 



1 . -■ '■ 



Question: 



limat xs determinism? 



Answer : 

, D^terridnism is the doctrine th^ all. events 
can be completely expi^ihed . in tefm^ has 
^ happened before ; This raises the questi'pn^ of whethei" 
or not man has afty oontrol pVier jj^^j^s des£^ i^any 
people are apparently deterimnea "^tp determl^^ if they 
have free will. 



107 



^ Without necessarily answering this 'question, scientific : 
psychology assumes a degree of determinism in -^Dehavior.^ Three 
categories of .determinants are studied r usually as they 
interact to influence behavior. Biological factors I'nclude 
heiredity, bodily constitution^ and physiological health and 
disease. Psychological d^terminahts include eiuotxons, drives, 
attitudes, conscious and unconscious conflicts and traumas, 
and learning -experiences. Social and cultural factors ymclude 
-Economic status, social st'atug , customs and mores , and/social 



conflicts . 



Question; * r 

xWhat do psychplogists assume about determinism? 



Answer: 



Scientific psychology believes that behavior can be 
partially explained in terms of what has happened before, 
That is^ behavior is determined by biological factors , 
psychological factors, and social and cultural factors. 



X08 



Displacement is ti^e process by which an emotion • 
originally attached to a j^articular person/ object^ or 
situation is transferred to something else. The 
unacceptable feelings* are usually transferred* from an 
object that is of c'entSf^ importance ^ the' individT^ial 
life to an externaL object that is relai:ively harmless 
A boy who i^ angry at his parents may kick a dog, or 
clout a baseball/ instead of striking his father. He 
remains unaware of where h;ls anger was originally 
focused. . - . 



' "2?.- 



Question : 

What is displacement? 



Answer ^ 



Displacement is the unconscious process of 



transferrii^g unacceptable fefelings and actions toward 
a central figure in the individual's life to a / 
relatively harmless external object. An example of 
this is a child who is mad at his' father but tortures 
his dog instead. ^ ^ 
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^phe displacement of these, feelings onto an animal 
enables .him to\ liva comfortably with his father and^ 
remains unchanged even - after he Jjeaves home and "^is 
living independently. . 'J 



Question; , 



What is, th^ function of sdispl^acement? 



k1 



Answer : 



Displacement allows the indilyidtial to remain on 
cbmfbrtable -^rms with ihe origi|in(&l .object -of his 
hos.tilit^y because he has transf ^3|[red his unacceptable 
feelings and actior)s to something else. ' You can live 
with your iaihef because you 'toirture you:^ dog. 



r 
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* . Doiainance r^latiionslvipS ajre a syateiri of status 
Within Social organization in wliibh individuals , 
occupy different ra^ks in .respect to. one another.. ^ . 
Such -systems/ found in both human and ariim^al societies, 
are sometimes Galled ^'pecking orders •"^ The relations- 
ships may^be based only on physical characteristics/ 
such a-s strength or ciijining, as in the case of most . \ 
animal social organizations, but in the more complex 
human societies they- usually depend on the* acquisition 
of prestige symbols^ such as titles or material 



possessions. ^ %. 



Question: 




What are dominance relationships?. 



Answer: . - 

JDo^i^^^c® relationships ^ also called pecking 
orders, are the rankings of individuals "withir/ a social 
organization. In animal* societies this rank ii(ig is,, 
usuklly based on strength or cunning, while ih human 
|ocieties the ranking is^usually based on acquired 
possessions, ^op dogs and top sergeantis can /peck at 
will. ' ^ / ^ 





* * ■ - t 

' " '■ ' ■* ' * 
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Dominance relationships are ustialXy hierarchial .* 
o *in nature' and are subject to change through Vcoiupeti- 

tiveness by.J:he njember^ of the ^s^bciety . Psychologists 
. and socioio^S^'ts believe such an organization of relation- 
^ ships allows the group to remains intact and assures its 

survival against outside pressures. V 
■ ■ t ^ ^ . ■ . _ 

• * " • • • * 


t 
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» . ' ' ' . ■ - • 
Questions ... . ' 

' . ^ ^ ) ■ 

What. is the purpose of dpminance 'Relationships ^ 

and how can these relationships be altered? ^ 






' : 


1 


; 


• ■«»■ 

' c 


-• ■" . ■ ^ ... r' ■ ' . 

Answer: , ^ 

* ' , . ■ - ". .. .-. V 

* Dominance relationship^ or racHkings within a social 
group can be changed by compMition between differently 
ranked individuals. This givfes the underdog a chance. * 
.) These dominance relationships.v keep the group intact and 
y protect it from, outside pressures . . ^ 

' . . ^ - ■ . ► . : . ■ ■ 
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Further Xnforination on Formipg • , * 

- '* ' * , , 

Cvimulative Questions and Answers . , " ; 

' , 

^ * •.. *•■.• . ■ ' • . * 

Now tKat you. have had 'Some experi^ence with pur cumula- 
tive gu^tions and answers, we would like you to form some 
.of your own. As in the earlier exercise you will read a 
paragraph; write* your unusual (question and answer beneath 
it, and then turn the next page to see the question and 
.answer we have* created in order to .give you some further \ 
ideas. In this section pairs of ^paragraphs will contain 
related material- so that the second question and answer you form 

should Contain, when possible , the information presented 

'• - ' ■ ' ■ ' ' \- . ' ■ ^ 

in both paragraphs, " , 

. ' . ' - ' ^ \ ^ " ' 

As befojce, most of ^ our questions and, answers are pretty 

. ■■■^ ■ ■ \ 

tame so your 30b is to .create questions and answers that are 

' ■ ■ ' ^ ^ ■ ■ " 

at least more unusual than ours." \ 

You will be given 15 minutes to go through as \mariy of 
the next 5 pairs of paragraphs/ that' you can. There is no / 
hurry; there is nQ need to go through all of them. This is 
3ust practice. If you should\^et to the "next set of instruc- 
tions before the- time is up, please stop. 

<'\ Any Question^? * * ^ . 



"Grade AA or Grade A eggs are top quality, with 'a 
large , amount of firm wHitSr and a well rounded, high 
standing yolk* ^<fhile good for all use^, their high 
quality and freshness are most 'appreciated, for 
poaching/ ; frying or boiling in the shel^^*^ 



r I 



Questions. . ^ • 

What are the characteristics of Grade A and AA 

■ ■■ 

eggs and how can they be used? 



Answer: 

^ ^ Grade A and AA eggs, which have large, firm 
whites and. high standing yo lies , are of the highest 
quality and are good poached, ^boiled, fried, or any 
other w^ay . 
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, ' Gjrade B an<i Grade C eggs have thinner whites, and 
the yolks tend to flatten out. They are especially 
useful in omelets , salad dressings # and for combining' 
with foods / as they have the same food value as' top * 
grade eggs ^ ^ : 



1/ 



Question: • ' / ' . * 

•' ■ ■ ■ .. " * . * ■ ■ . ' • 

VThat are the characteiristics of Grade E and C 
eggs and how can they be used? " ' 



Answer: 



. - Although Grade. B -and C eggs have thinner whites 
and flatter yolks , thpy have the ^ same food value as 
highex grade, eggs and are, very useful in Qombination 
with other foods.' ' r 
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Man '9 trejitendous brain has. endowed Ivim with a 
drive and a capacity for learning which appear to He 
ag strong as the desire for food or sesc. This ineans 
that \Then a middle-aged man stops learning he is of t&n 
left with a great drive and highly developed. oag^cit^Les 



Question; 




What happens- when a person stops learning ahd why? 



Answer : 



• Man drive' and capacity for learning appear to 
be as strong as his drive iEor food or sex, so when ^ 
middle-aged man stops' learning he's left with a gifeait 
drive and highly deveroped cajpaci ties. 



If he goes to live in another culture / the * -t- 
learning process, is often reactivated* For most • 
Americans tied dovm at lioiue this ^s not possible. ' " 



Ques tion : 



How can the learning process be reactivated? 



Answer : 



If a person moves to another culture. the learning 
^ijocess is often reactivated, but this is not possible 
for most Americans, . 



I: 
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The varietifts of wine's are beyond count, not only^ 
because eve^-y year there is a new tide c?f all K^J^^^ 
wines flowing in from .all the vineyards . of the v;o>ld, 
but also because the wines madrf fro:n the -grapes of those 
seme vineyards in previous years chang^ for better or 
worc;e with age. Thfere^ are, however, tl^ree mam^greau 
classes or divisions. of wines called the Table Wihes , 
Sparkline Wines, and Fortified Wines. i 



puestion; ' j ^» ^ ' ■ ' ^ , 

' How would you cyracterize the, vairie ties, of wines 

and why is this difficult ^ to ^o? : 



Answer i 



Although there are three. main divisions of wihes , 
the tablb wines, sparkling Wines and fortified Amines 
Se speci'fic varieties of , each are beyond count because 
of the production of eiewWines .and the ageing of stored 



Wines. 



6 



i\l8 

%20 



"She table wipes axe- the be 
little as SZ ofi^a^lcbhoi or as 
mostly inexpens£-v^,i«win:es with, 
tive bouquet o;*;;fi%^BBs^. The*, 
champagne i3 an e:xiarriple owe th( 
carbonic acid gas ^. while the ^ 
much higher alcoholiQh con tent 
to addition of b^randy* . " 



jyer^g.^ iv'ines, .v;ith as" 
[ucJh -as 13%: they oire - 
claln'to any.attrac- 
parkling wines • of wh.ich' 
it , ef fervescence to a ' " 
riiri'ed win&s have a " 
n the-fitst two, due 



Question; - ; * : * . 

f'- What are the three inairf: '^Aivisions olvWines an 
what is the dif f erejtice between: theia? ^"^^ ■ ■ ' ■ 



Answers 



- M 



The three main divisions of v;ines are; tafc^^e wines* 
wh;ich are .inexpensive beverage wines \vith 8 
alcohol content; sparkline wines;, such as. champagne; 
which have carbonic aci'd gas added to produce 1:he effe'r 
vescent quality, and fortified win^s which have the ^ 
highest alcohol content due to the addition of brandyV ■ 
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• Frozen foods are preaejfved by"quick-f reezing. ,1 
This i§ done at a very Ic^- temperature, and the , 
food must be kept at zer^ farenheit or below to reta^ia 
its texture and flavor.^f^^ .V . l | 



Question ; 



Hox^ are fro z en f o o dfi^^pfe^a te d an d p res e r:y:e d ? 



Answer :' ' ■ ' ,.A,V^: . /•■;'"* 

Sbme foods are quickly fr'^zen at a veTy low . 
temperature and then kept: a4: - '2 e^ 
below to retain their te:^ture and flavor. 



AN 
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Although foods will freeze at temperatures as high 
as 32 E*. , the freezing process is ^low and ruias the-=^ 
texture ^nd flavor of the food* ^ In a standard refri- . 
gerator» the freezer is mainly useful for storing 
"commercialiy frozen food, not for home prepared foods. 



Question ; 



i 



Why are standard refrigerators mainly used only 
for storing commercially frozen foods? 



Ansvjer ; 



In- order to retain texture and flavor , foods should 
be frozen quickly at temperatures lower than those / 
available in standard refrigerator freezers • Thus 
such refrigerators are mainly useful for storing food 
that has been quick-frozen, . 
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The greatest benefit deprived from mixing sawdust 
with the soil is physical, for it contains little 
nutriments. It loosens heavy soils and makes them 
easier to work. . , . 



Question : ^ '\ ^ , » , 

What bejnefits will soil gain from the addition 
of sawdust? 



Answer J 



Sawdust will make the soil looser and easier to 
work but not morfe fertile • . . 



122 
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Sawdust increases the v/ater holding capacity of- 
a.11 types of soil, because it will absorb* up to fout 
times its v;eight in v;ater. Hence a slightly sandy 
soil is improved- too . 



Question ; . ' 

Besides making soils easier to work, what additional 
benefit i^ gained from adding savvdust to soils? 



Answer : 

Sawdust improves the water holding capacity of 
all soils, . 
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Instructions on Forming " Shorthand " * 
,\ Questions and Answers . * \ 

Most of the time it would be Luo time consuming to ^ 
compretely write out* your questions and answers. A 
better procedurcL would be to form the question and answer 
in your head and theri. write down or draw a few notes to 
help "you remember it. These notes would act like a 
"shorthand", question and answer and might ultimately 
replace underlining and notetaking in your normal studying 

o o * In this section of your training we would like to 
give you 'Some experience oh forming unusual , "shorthcind" 
ques^'tions and answers* You will read ,a paragraph, forva 
a question and answer in your head, write down a few 
notes to help you remember it/ and" then turn the next ' 
• page^to see our 'question and .answer for further ideas. 
In some of the examples v/e have provided a shorthand 
<5[ueiStion and answer as' feedbadc. However^ in most cases 
we have provided a more elaborate version in order to 
make our ideas clearer.. Generally, your question and 
^swer should be simpler than ours. ' 

Some of the p-aragraphs in thid section are related 
so in these, cases your later "shorthand" questions and 
answers should contain information from earlier 
paragraphs. As before, your job is to make your 
questions and answers more unusual than ours . 

You will have 10 minutes to go through the next 
set of paragraphs, v Remember, it is not necessary for 
you to hurry, ^^e your time and' relax. If you reach 
the end of the booklet, please stop, ' 



Early in the 196Qs a researcher named Stunkard 
performed a simple but important experiment. He asked 
a group made up oJf obese and normal-weight sublects to 
Visit *tis leOjoratdi^ at breakfast time." They were 
given only one previous instruction: Do not edt any; 
food in the early morning hoursr before the visit to 
the laboratory, me^ they arrived^ Stunkard had each 
visitor swallow a gast'ric balloon that conti^xuously 
recorded their stomach, contraction©. Then, at regular • • 
fifteen-mimate interveO^, he asked tli& subjects, "Do " 
you feel hungry?" They, in turn, answered "yes" or 

no," giving Stunkard a measure of how stomach contrac-' 
tions correlate with s-ubjective experiences of hunger. 
The results for normal subjects "were predictable: 
Their reports of hunger correlated directly with* their 
stomach contractions. "For the obese,- on the other 
hand,- there Cwasl little correspondence between gastric 
motility and self-reports of hunger." in other words, 

whether of not the^obese subject Cdescribed) himself 
as hungry .seems to have almost nothing to do with the 
state of his gut. " 



Question ; 

Describe an experiment showing differences between 
obese and normal jjidividuals with regard 'to the relation- 
ship between their reports of hunger and "their -stomach - '■ 
contractions. f ■ \ 



Answer: 

» Early in the l^SOs, Stxinkard had both normal weiglii: 
and obese individuals swallow a gastric baloon that i 
recorded their, stomach contractions. He then asked 
them every fifteen minutes whether or not they were hvingry 
The hunger reports for normals correlated directly with- 
their stomach contractions while those for obese people 
showed veiry little relationship to their contractions". 
Apparently, feelings of hunger in an obese person are 
not related to'»the state of his stomach. 
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If the obese person does not e^cperience hunger as 
a result of stojuach contractions / then what does 
jaotivate him to eat-^^andr overeat? ^This question 
intrigued Col\:anbia University psychologist Stanley 
Schacter. Through a series of experiments ^ he came . 
to the following conclusion; "Eating by the obese 
se^as unrelated to any internal visceral state/ but 
is determined by external f ood--related cues such as 
the sight , smell / and taste" of food . " , • Schacter 
recognized^ of course /that everyone's, eating is /to 
some extent/ °in;^lue^Ged by his immediate environment* 
Most^ tourists / for exampl^e/ are^npt hungry , for meat 
'after , watching a gory bullfight. However, for normal 
people, situational factors are not> dominant? whereas / 
for the obese/ "internal state is irrelevant/ and 
eating behavior is determined larg^^.y by external cues 



Question : , 

What factors mot ivaije an obese person to eat 
and overeat? * a 



Answer ; - i 

. ' ; ; ' ■ . ' 

' After a series of experiments/ a psychologist 
named Schachter concluded that eating by fat people 
is determined by external food-related cues such as 
sight/ smell and taste of food ipst^ad of the internal 
visceral state which produces hunger in normals. 
Although everyone's eating is influenced by €he 
situation to some extent/ ^hese situational factors 
aren't nearly so dominant for normals as they are for 
obese people.* \ . ' ' - 



126 * 



Although you maV not need an engineering degree 
to operate your arrinr of household appliances » it does 
help to know this muth about electricity; appliances 
that hftad electrically u|5e vastly more electricity' 
than light bulbs , Vradi^o and T.V.J> or electric motors^ 



Question ; 

What types- of appliances use the most electricity? 

■ / \ • ■ ■ - . ■ ; ■ ' . 

Answer^:. , « 

Appliances that' heat electrically' use a lat more 
electricity than light bulbs , radios and T.V. , or 
electric motors. s, " 
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Youi: breakfast toas tier may, ijse nearly ten times 
as much current while it^s on than the laogt powerful 
vacuum cleaners, whil^ your elqctsic iron requires 

jBore watts than a dozen light bulbs plus the radio. 
Air conditiprfcers (heat pumps) are also heavy users 

\6f electricity t 



Question ; ' • / - ^ 

What are .some examples of "heating" appliances 
and hQW does their electrical usage cpmpare to that 
of other appliances? ^ 



Answfer ; . - ^ . 

•"• : • •'■ ■ " • ■ • • ^ 

' Appliances whi^ch heat electrically such as . 
toasters, irons and air conditioners require many 
times the amount of electricity of "non-heaters" 
Such: as radios, T.V.'s and vacuum cleaners. 
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Imagine that you are visiting your f-irst English 
pub and that your host challenges you to a game of 
darts* Never having played^ you graciously decline 
and then/ in the finost -AiaericaiT spirit, run'^out, buy 
a set/ and begin practicing in your hotel . After the 
first hundred tosaes, you begi|i getting a' feel for the 
game; by the ne3ct day, you're ready to go- out and 
challenge the queen's finest. 



Question: . • 

■ . \ 

. You have been challenged to a game of darts in 
an 'English pub • . What is your ^tresponse? 



^nswer ; • •* 

Having been challenged to a gamje of darts in an 
English pub,F you decline because of lack of experienGe, 
yon practice for^'a daiy/ and you are then ready to/play» 
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/. You have ^learned your d^rt game well . * But' - ^ 
pretend that you weris^'forced |:o practice ydwr throws 
blindfolded with plugs in your gars . Could you ever' 
perfect your toss under these conditit)ns? No.- 
Improveinent would be impossible because, you lacked 
the vital component of learning: feedback concerning 
your performance. Deprived of visual feedback, unabli 
to- gain knowledge of results concerning your throv;ing 
accuracy, your plight v/ould be hopeless. 



Question: 



What would be the effect of practicing dart 
throwing while^ blindfolded and why? 



Answer: 



If you practiced your dart game blindfolded 
you would T>ever improve because you could nob see 
how you were doing Cfeedback) and you couldn't 
make corxactions . „ . 
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Question and Answer 



Deciding When to Use Your Connection Technique 



You novr have had some experience on forming 
unusual, cumulative, "shorthand" connections. If 
practiced, this connection technique should dramatically 
improve your studying. However, you may have been 
wondering if the strategy doesn't take too much time. 
Well, there are twp jpoints to be considered here. 
Wirst, the. more you practice the technique, the faster 
and more automatic it will become. In fact, eventuai.ly 
it will be so automatic that it will not substantially 
slow down your reading speed. Second, it is not 
necessary to apply this technique after every paragraph. 
In this training session we want to help you learn how 
to decide when to use the technique . 

^ Think about it this way. When you study a textbook, 
you make some decisions about what part of the text is 
important enough to demand intensive study. Maybe yon 
also make decisions about how well you understand each \ 
pasjsage or section. Certainly, that's what .very 
efficient learners do* They <^ecide how /important a 
passage is, and whether they understand it well enough. 
Then they put that information together to ^decide 
^whether they should give it more , attention,' that is, ' 
wliether they should apply a connection technique of 
some sort'. '* 



For the purposes of this training program we are 
going to simplify this decision procedure somewhat. 
We want you to consider that all of the material that 
you will be reading is important. That is, consider 
that all of th^ material, has some chance of ctp|)earing 
on a later test. This is certainly the case in many 
courses that you will be taking. Now, assuming that 
everything' is important the only judgment you need to 
make after each paragraph is how well you understood the 
material. If you understood it very well and could 
remember it sufficiently to explain it to someone, else, 
there would l>e no reason to use the connection technique. 
However, if you did not understand x^i't too well or if 
you thought you Would have difficulty remembering it, 
you should apply the technique of forming unusual, 
ciunulative, "shorthand" connections. 
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To determine your level of vinderstanding, we would 
like you to make a vrating after every paragraph. The 
rating scale you should use i^.. contained on the next , 
page. It is the same one you used in the very beginning 
of the training program. Notice that the scale relates 
to both understanding and memory of the material. 

Now^ the decision procedure that you should follow 
is this: read the paragraph, write the rating of your 
understanding in the blank provided, and if ±h at rating 
is e or Itess , form an imusual, cumulative "shorthand" 
connection to the material presented in the paragraph. 
If your rating is 7 or more . just, proceed on to the 
next paragra,ph. If in doubt it is better to. form the 
connection than to skip over the material. ; 

TO gain .practice on this technique we wouid like 
you -'to go through a Scient i f i c lUner i can ar t i c le that has 
'been broken down into paragraphs. After each paragraph 
you ar^ *to rate your understanding and, depending on 
your rating, form a "shorthand" connection. You can 
then turn the next page to see the connection that we 
have formed. In mos^t cases we have provided you with 
a standard, total cofinection. Remember your job is to 
make a "shorthand" connection that is more unusual than 
].ours and one that is cumulative whenever possible. 

Again , the rule is if your rating is 6 or less , 
you should form a«connection. You will be given 15 
minutes to go through the« next set of paragraphs. 
Please stop when, you get to the next instructions. . 

> Any Questions 1 ^ t. 
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In population growth the human species is 
conspicuously out /of line with the rest of the animal 
kingdom. Man is almost alone in showing a longterm , ^ 
upward trend in. numbers? most other animals maintain 
their popxxlation^jsize at a fairly cons'tant level. To 
be sure, many of them fluctuate in number from season 
to season, from year to year or from decade to decade* 
Such fluctuations, however, tend to swing eratically - 
around a constant average value <^ More cpmmpnly animal 
populations maintain a steady state year after . year 
and even century after century. If and when the. ^ 
population does rise or fall permanently, because of 
some change in the environment, it generally stabilizes 
again «at a new level. 

^ \ Understandin g . ^ 
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. the iluman spikes is 

conspicuously put of line with the r^st of the animal 
kingdom. Man is' almost alone in sho\lring a longterm 
upward trend in numbers;- mosit other inimals maintain 
their population size at a fairly coistaiit level . To 
be sure, many of them fluctitatte in number from sUson 
to season, from year to year or! from decade to decade. 
Such fluctuations, however, teriia to sjwing eratically 
around a constant average v^lUel. More commonly animal 
populations maintain a steady skate year after year 1 
and even century after century.! If end' when the ^ 
population does rise or f al]; permanently, because of 
some change in the environment, it gemerally stabilizes 
again at a new level. 



Question ; .| 

What is the difference "l^twe^n the population 
growth in humans as comparec^ to o t he i animals? 



Answer : 



•ThM Jiuman .population hds continued to increase 
over a long period of time while almq'st all other 
animal populations have fluctuated a^dbund a constant 
average value. i - 
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This welX-established fact of population dynamics 
deserves to be studied with close attention, because 
the growth- of human populations has become in recent 
years a matter of 'increasing concern. What sort of 
mechanism is responsible for such strict control of 
the size of populations?' Each animal population, 
apart from Mian's, seems to be regulated in a homeostatic 
manner by some system that tends to keep it within not 
too- wide limits of a set average density. Ecologists 
have been peeking to discover the nature of this 
system for many years. 
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This well-established fact of population dynamics 
deserves to §tudied with close attention, because 
the growth of human populations has become in recent 
years a matter Qf increasing concern. What sort of 
mechanism is responsible for such strict control of 
the size of populations? Each animal population, 
apart from man's, seems to be regulated in 'a homeostatic 
manner by s6me system that tends to keep it within not 
too wide limits of a set average density. Ecologists 
have been seeking to discover the nature of this system' 
for many, years . 



Question ; " 

Why Should we study the control of animal 
populajfe^ion? 



Answ er ; ; . 

— — : ■ - ^'^S^y- \ , .. 

Because the growth of human population has become 
a matter of increasing concern, the work of ecologists 
in determining how other animals homeostaticeaiy limit 
their growth^ deserves considerable jittention. ' 
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^ The prevailing hypothesis has been that population 
is regulated by a set of negative natural controls . Lt 
is assumed that animals will produce young as fast as 
they efficiently can, and that the main factors that 
keep population density within fixed limits are ' 
predators, starvation, accidents and 'parasites causing 
disease. .On the face -of it? this assumption seems 
entirely reasonable; overcrowding should increase the 
death toll from most of these factors 'and thus act to 
cut. back :the population when it rises to a high density. 
On close examination,' however, th^se ideas do not 
stand up. ; ■* 
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The prevailing hypothesis has been that population 
is regulated by a set of negative natural controls. It- 
is assumed that animals will produce young as fast as, 
phey efficiently can, and that the main factors that 
keep population density within fixed limit? are 
predators, starvation, accidents and parasites causing 
disease. On th^^ face of it this assumption seems 
entirely r^sonable; overcrowding should increase the 
death toir from most of these factors and thus act to 
cut back the population when it rises to a high density; 
On close examination, however, these ideas do not 
stand up. \ 



Question ; 

Kfhat "has been the hypothesis concerning population' 
contrpl and is it cbrrect? 



Answer: 

It has been hypothesized that animals produce 
young as fast as^ they 'can and that as overcrowding 
increases, death from predators, starvation, accidents 
and disease cut back the population to a lower level. 
This view of population regulation, however, does not 
seem to stand up under close examination. 
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The notions that predators or disease are essential 
controllers of population density , can be dismissed at 
once. There are animals that effectively have no 
predatory and are not readily subject to disease and 
yet are limited to a stable level of population. 
Disease per se does not act on a large scale to conttol 
population growth in the animal world. This leaves 
starvation as the possible control. The question of 
whether starvation itself acts directly to remove a 
population surplus calls for careful analysis; 
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Th'e notion?; that predators or disease are gissential 
controllers of population density can be dismissed at 
once. There are animals that effeativ9ly have no ' ' • 
predators and ar^ not readily 'subject to disease and 
yet are limited^ to a stable lev^l of population. Disease, 
psr se does not' act on a large scaldf to control populatidn 
growth irt 4^he animal world. This"^ JLeaves. s|:arvation as 
the possil)le control. ^ The' question of whether starvation 
itself acts directly to remove a population surplus calls 
for careful analysis. 



1 • 



Question; 



Hot7 imp*ortant are predatibn^ disease and -starvation 
as controllers of population? • 



Answer : 



. Predation and disease can be eliminated as the 
essentfial controllers:- of population because^ thfere are 
animals v/ho maintain a stable population and yet have 
virtually no predators ^and are not readily susceptible ^ 
to diseases. This leaves starvation as a^ possibility for 
further examination. 
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Even a casual examination makes it clear that in 
most animal communities starvation is rare • Normally 

\y^-^all the individuals in the habitat get enough food' 

to survive • Occasionally a*^ period of drought or severe 
cold may starve out a population^ but that is an • 
accident of weather — a disaster -that does not arise 

, , from the density of population • We must therefore 
conclude that death^ frorti hunger is not an important 
density- dependent factor* in controlling population 
size except in certain unusual cases* 



Under s t ariding 



142 



143 . 



* Even a casual examination makes it clear that in 
most animal communities starvation is rare* Normally 
all the individuals in the habitat get enough food to 
survive. Occasionally a period of drought or severe 
cold may starve out a population, hut that is an 
accident of weather — a disaster that does not arise 
from the density of population* We must therefore 
conclude that death from hunger is not an important 
density-dependent factor in control liiig population 
size except in certain unusual cases. , 



Question : * ^ 

Why does starvation seem like an unlikely 
explanation for population control? 

^^nswer : 

Starvation seems like an unlikely candidate for 
the major factor controlling population because, 
except for occasional accidents of weather resulting 
in droughts or severe cold which starve out a 
population, starvation in most animal communities is 
rare. > 
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Yet the density of population in the majority of 
habitats does depend directly or> the size of the food 
supply; the close relation of She to the other is clear 
in representative- situations where both variables have 
been measured. 'We have, then, situation that no J, - 
individual starves but the population does not outgrow 
the f oQd^ supply available in its habitat under normal 
conditions. • -^^ 

Understanding 
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Yet the density of population in the majority of 
habitats does depend directly on the size of the food 
supply; the close relation of one to the other is 
clear in representative, s^-tuations^ where both variables 
have been ineasured* We have/ then, the situation that 
no individual starves but the population does not 
outgrow the food supply available in its habitat under 
norinial"' conditions • 



, Questions ^ / 

What is the relationship between food supply and 
population size in animal communities? 



Answer ; ; ■ \. 

Although starvation in animal commu^iities is .rare, ; 
the population density does vary directly with the size 
of the food supply available. # ^ 
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For many of the higher animals one cdii s6e 
therefore that neither predators / disease nor staitvation 
can account for the regulation of^ numbers. There is 
of course accidental mortality/ but it strikes in 
unpredictable ^ind haphazard ways , independently of 
population density, and so must^be ruled out as a 
stabili^^r of population. All these considerations 
point to the possibility that the animals themselves 
must exercisfe the necessary restraintl - 
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For many of the higher aniiaals one can see 
therefore that neither predators, 4^s'ease nor , - 
> starvation can account for the regillation of ntimbers. 

There is of cburse accidental mortality r but it 
strikes, in unpredictable and haphazard ways, . r ' 

independently of population density, and so must be 
?:uled out as a stabilizer of population. All .of these 
considerations point to the possibility that the 
animals themselves must exercise the necessary 
restrciijatl . ^ 



Qu estion ; 

* What considerations point to the possibility 
that animals themselves exercise the necessary 
restraint to control their population? 



Ans 



wer : 



It may be that animals themselves exercise the 
^ necessary restraint in regulating their population. 
Since neither predators,, disease npr starvation perform 
this function, and since accident mortality, though 
it certainly occurs, happens haphazardly and is" .thus 
independent of population density. 
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^n's own history provides some vivid exajnples;^ . 
of what is entailed here*; By overgrazing he has 
converted o'rice rich pastures' into deserts; by . 
overhunting he has exterminated the passenger pigepn^ ^ 
an<i all but eliminated animals such as the white 
whale, the, southern fur seal and, in many of their 
former breeding places, sea turtles; he is now 
threatening to exterminate all five species, of 
rhinoceros inhabiting tropical Africa and Asi^ because 
the horns of thos^ animals are valued for their 
alleged aphrodisiac powers. Exploiting the riches of ^ 
today can exhaust and destroy the resources of 
tomorrow. The 'point is tha^ animals face precisely 
■this danger with respect to their fopd supply, and 
they generally ^handle .it more prudently than man does . 
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Man Vs own Mstdry provides some ; vivid examples 
of what is entailed here* By overgrazing he has 
converted jonce rich pastures into deserts ; by ' ' 

. oyerhuritin^ h6 has exteotiinated the passenger pigeon 
and all but eliminated aiOqwals 'SucK as the white 
whale^ the southern fur sea<L and, in many of their . 
former breeding places, sea ttwrtles; he is now 
threatening to exterminati6 all five species of 
rhinoceros inhabiting tropical Africa and Asia because 
the horns of those animals are vialued for their 
alleged aphrodisiac powers... Exploiting the. riches of. 
today can exhaust and destroy the resources of 
tomorrow^ The point is that animals [face precisely 
this danger with respect to their focjd supply, arid 
they generally handle it more prudent|:ly than man does. 



xon: 



How does man compare with the rest of the animal 



kingdom in handling natural 



Answer ; 

/ Man has not shown restraint in using available 
natural r'esdurcesc Due to overgrazing, extermination 
of animals by overhunting, and elimination of species 
for exotic purposes , man is 

depleted animal species.' Ariimals face the, same 
problem with respetJt to their food supply but they 
handle it with much inore restraint than humans 
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Birds feeding on seeds and berries in the fall 
or chickadees living on hibernating insects in winter 
are in such a situation." The stock of food to begin 
with is so abundant that it could feed an enormous - 
population. Then, however, it would be gone in hoiirs 
or days, and the birds must depend on .this food supply, 
for weeks or months. To make it ^.ast through the 
season the birds must restrict the size of their ^ 
population in advance. ■ The same necessity holds in^ 
situations where unlimited feeding would wipe out the 
sources that replenish the food supply. Thus the ^ 
threat of starvation tomorrow, not hunger itself 
today, seems to ^ be the factor that decides what the 
density of a population ought to be. Long before 
starvation would otherwise occui:, .the pcSpulatiqn must 
limit its growth in order to avoid disastrous over- 
exploitation of food resources. - • 
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Birds feeding on seeds and berri.es in the fall or 
chickadees living on hibernating insects*' in winter 
are in such a situation. The stock of food to begin 
with is so abundant that it could feed an enormous 
population. Then, however, it would be gone in hours 
or days, and the bird^. must depend on this food supply 
for weeks or months. To make it last through the' 
season the birds must restrict the size of their , • 
population in advance. The same necessity holds in . 
situations where unlimited feeding would wipe out the 
sources that replenish' the food supply. Thus the 
threat of starvation tomorrow, not hunger itself v 
today, seems to be the factor that decides what the 
density of a population ought to be. Long before • 
starvation wo^uld otherwise occur, the population 
must limit its growth in order to avoid disastrous 
over-exploitation of ^M|^resources I 

Question ; . \ 

• . - ** - « . ' . ' 

What is the factor that, seems tq decide what the , 

population density ought to ;be?* " 



Answer: " ° 

. ■ ' ^ ■*■■■}■ 

The factor that seems to determine the population 
density is the threat of starvation in the future^ 
not present hunger. ; Although for birds feeding on 
seeds and berries, in the fall the stock of food is 
so abundant it could feed a hug§ population; at^the 
fall rate of consijmption the fgod would be gone in 
a matter of days rather than ■Vhe weeks or months it 
will have to' last* Thus, the ^population must limit 
its growth in advance in order to avoid overexploita- 
tion of its food resources, ) 
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All this implies that animals restrict their 
population density by some artificial dev,i.ce that is 
closely correlated with othe food supply • What is 
required is some sort of automatic restrictive, 
mechanism analogous to ihe deliberate conventions or 
agreements by which nations limit tihie exploitation 
of fishing grounds. 
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^ All this implies that animals restrict their 

^ population densit]^ by some artificial deivice 4hat is 
closely correlated vith the food supply. What is 
required is ^some sort of automatic restrictive 
mechanism analogous' to the deliberate conventions ox- 
agreements by which nations limit the exploitation 
« of fishing grounds. " 



Question : 



How can we explain the r/6striction of population 
density? ' 



Answer : 



To explain aAimals • restriction of population 
density there mu^ be some restrictive mechanism 
that is closely correlated with food supply. Perhaps 
the 'mechanism would be analogous to the agreements 
by which nations limit exploitation of fishing grounds. 
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One does not need to look* far to realize that 
aiiimals do indeed possess conventions of this kind. 
The best known is the territorial systein of. birds* 
The practice of staking oxit a territory *f or nesting 
and, rearing a family is common among many species of 
birds. 1Y\ the breeding season each male lays claim 
to an area of not less than a certain minimum size 
arid keeps out all other males of t^jBspecies ; in this ^ 
Way a group of males will parcel^ outfi:he available 
ground as individual territories^ If a male is 
unsuccessful in gaining a territory he will be forced 
to leave the area^ thus limiting overcrowding. This 
is a perfect* example of an artificial mechanism geared 
to adjusting the density of population to the -food 
resources. Instead of competing directly forothe 
food itsfeif the members compete fviriously for pieces 
of ground r each of which thd5i becomes the exclusive 
food preserve of its owner. If the standard territory 
is large enough to feed a family, the entire group is 
safe from the danger of overtaxing the food supply. 
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' One does not need to look fax to tealize 6iat 
animals do indeed possess conventions of this kind. 
The. best known is the terwutorial. system' of birds. 
The practice of staking out a territory for nesting " 
and rearing j^a family is common among many species of 
birds. In the breeding season each male lays claim 
to an area of not less than a certain minimum size' 
and keep^s out all other males of the species; in-^thls' 
way a group of males will parcel out the available 
ground as individual territories. . if a male is" 
unsuccessful in gaining a territory he will be forced 
to leave the area, thus^imi ting overcrowding. This 
IS a perfect example" of an artificial mechanism ^ 
geared to adjusting the densit]? of population to the 
f*6od resources. Instead of competing directly for 
the food itself the members compete furiously for 
pieces of ground, each of which then becomes the 
exclusive food preserve of its owner. If -the standard 
territory is large enough, to feed, a family, the entire 
group is safe from the danger of overtaxing the food 
supply. . . - 

Question ; . . 

-How does the system of territoriality restrict 
ithe -^ize of the population? ^ . , 

Answer: ' 

The territorial system of bljirds which involves 
staking out a territory for nesti|ig and rearing a ' 
family provides an example of a vconvention that 
restricts the population size. According to the 
convention af territoriality a group of males in a 
species, compete for individual territories in the 
available ground, thus putting a limit on- crowding, 
Ir these territories contain sufficient food to feed 
a family then the entire group is safe. ~ • 
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Further Practice oft Deciding, When to Use 
Your Connection !^fechnique 

If there are no questions ,, you will now go through 

■ ^ ' ' ■ ■ f - • ■- ■ ■ 

another Scientific TVWerican article in exactly the .same 

way. At the end of this article you will.be given a 
test to see how well you have done. 

'You have 15 minutes to go through the next section 

* * i . 

of paragraphs. Please stop if you reach the next set 
of .instruct ions before time is called. 

Remember, it your understanding rating is 6 or less 
fotm an unusual, "shorthand" connection, and make this 
connection cumulative whenever possible. The more , * 
connections^ou form, the better your chances are for ; 
recalling the information during the test. ^ .j 

Any Questions 1 



When I was a youijg iLecturex in zoolpgy at the 
University of Leyderi 20 years ago, I was asked to 
organize a laboratory coxirse in animal behavior for - 
undergraduates. In my quest for animals that could be 
used for such a purpose, I remembered the sticklebacks 
I had been accustomed as a boy to catch in the ditches 
near my home and to raise in a backyard aquariimi. It 
seemed that they might be ideal laboratory artimals. 
They could be faauled in numbers out of almost every 
ditch; they were tame and hardy and small though to 
thrive in a tank no larger than a hatbox. 

. Understanding . ^ 
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When I was a young lecturer "in zoology at the. 
University of Leyden 20 years ago, I was asked to 
organize a laboratory course in animal behavior for • 
undergraduates. In my quest for anijmals t!^kt could be 
used f or ^uch a purpose, I remembered the sticklebacks 
I had been accustomed as a boy to catch in the ditches 
near my home and to raise in a backyard aqiiSirium. It 
seemed that they might b| ideal laboratory .animals - 
They could be hauled in fnumbers out of almost eVery 
ditch; they were^ tame and hardy and small enough to 
thrive in a tank no larger than a hatbox. 



Question ; 

Why do sticklebacks make good laboratory animals? 
Answer ; 

■ Sticklebacks make ideal laboratory animals 
because they are plentiful., tame, hardy, and require 
little spa<?e. i 
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I soon discovered that in choosing these former 
pets X had struck oil. They are so tame that they , 
.submit unf rightened to laboiratory experiments , lEor 
the stickleback, like the hedgehog, depends on its 
spines for protection and is little disturbed by 
handling. Furthermore, the stickleback turned out 
to be an excellent stibject for studying innate 
behavior, which it displays in some remarkably 
dramatic and intriguing ways. We found it to be the 
mdst reliable of various experimental animals that 
we worked with (including newts, bees, water insects 
and birds) , and it became the focus of a program of 
research in which we now use hundreds of sticklebacks 
each year. The stickleback today is also a popular- 
sub j ect in various other zoological laboratories in 
Europe, notably at the universities in Groningen and 
Oxford. To ,us this little fish is What the rat is to 
many American psychologists. 



Understanding 




161 



160 ■ 



I s'oQn discovered that .in choosing these former 
pets I had struck oil • They are so taioe that^they 
siibmit tinfrigAtened to laboratory experiments^ for ^ 
the stickle|]back# like the hedgehog, depends -on its 
spines for protection and is littlfe disturbed by 
handling. Furthermore, the stickleback turned out to 
be an excellent subject for studying innate behavior, 
which it displays in some remcorkably dramatic and 
intriguing ways. We found it to be the most reliable 
of various experimental animals that we worked with 
(including newts, bees, water insects and birds) , ^and 
it became thei focus of a program of research in which 
we now use hundreds ofi sticklebacks each year. The 
stickleback today is also a popular subject in various 
othei; zoological laboratories in Europe , notably at 
the universities in (Jroningen and Oxford. To us this 
little fish is what the rat is to many American 
psychologists. ^ 



Question ; ^f'' ^ 

Why do sticklebacks make great experimental 
subjects? • /. . ' ' 

Answer ; .... -'^^ 

sticklebacks make great experimental subjects. 
They are not disturbed by handling because they have 
spines for protection. Further they exhibit : 
intriguing, and reliable, innate be^havior. 
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My collaborator J. van leirsel and I have 
concentrated on the stickleback's courtship and 
reproductive behavior. The sex life of, the three- 
spined stickleback (Gasterosteus aculeatus) is a 
complicated pattern, purely instinctive and automatic 
which can be observed and manipulated almost at will. 
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My collaborator J. van lersel and. I have 
:concentrate4 on the. stickleback's courtship and 
reproductive behavior. 'The sex 'life of th6 three 
spined sticklebaHk^^ CGasterosteus aculeatus) is a > 
complicated pattern, purely instinctive and automatic-', 
which can be observed and manipulated almost at.viH* 



Question ; 

' — '' ' '~ . ' . 

Prom an experimenter's; point of view, what are 
the important* characteristics of a stickleback's sex 
life?. ■ , . " ■ • . ' ■ , ■ ■ . ■ - 



Answer : ' - • ; 

-a ,. ■ / . , . - - . 

The ^icklebaljk's sex life, which is complicated? 
but, automatic, can be easily observed ^nd manipulated 
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. .In nature stieklebacks mate, in early • sprinf in 
sha:ilow fresh waters. The mating cycle follows an 
.unvarying ritual> wh-ich can be seen eoually well in ^ 
the natural habitat or in our tanks'. First each 
male "leaves the^-school of -fish and- stakes out a 
territory f or ^itself / f rom w^ich it will drive any / 
intruder, male Qr female. Then it builds a nest. 
It digs a shallow. pit in the sahd bottom/ carrying the 
sand away mouthful by mouthful. 'When this. depression 
is abou£ two inches square/ it -piles in a heap of ' 
weeds, preferably thrfe ad algae, coats the material 
with a sticky substance from its kidneys and shapes 
. thev weedy mass into a mound with it's snout. It then 
"bores a tunnel in the mound by" wriggling through it. 
The tunnel, slightly shortet than an adult fish, is 
the nest. « ■ ., 



Understandin g ' 



In nattare stiGklebacks mate in early spring in 
shallow fresh waters . The it)ating cycle follows an 
\invarying ritual/ yrhich can, be seen equally well in 
the natural habitatf^or in; our tanks.' First each njalX- 
leaves the school of fish and stakes out a territory' 
for itself / from which it will drive any intruder/ 
male (^female. Then it builds a neSt* It digs a 
sh^allow pit in the sand bottom , ' carrying the sand • 
away' mouthful by jnouthfvil. When this depression is 
about two inches square, it piles in a jleap of weeds, 
■preferably thread algae, coats the matferial with a 
sticky substcftice from its kidneys ana shapes the _ 
weedy mass into a mound with its snout. It then bores 
a tunnel in the' mound by wriggling through it. The 
txinnel, slightly shorter than /an adult fish, is the 
nest.. , • x' ['/ 



Question ; • " " ^.v ' \ 

. Describe the nest building phase of the , 
stickleback's mating cycle. / • 



Answer; „ 

> ■ ■ ■ . 

The male stickleback begins its unvarying mating 
"cycle by staking out a territory which it defends^ ' 
" .against intruders. It then builds a nest by -digging- 
a pit in the sand with its mouth. . It fills the pit - 
with weeds, coats them with a sticky^ substance from 
its kidneys and bores a tunnel through the mound of 
weeds. The tunnel,, slightly shorter than an adult 
fish, is the nest. - - • 
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Having finished the nest, th^e male suddenly 
changes color, its nocraaily inconspicuous gray 
coloring had already begun to .«how a f ain-t pink 
blush, on the chin and a greenish gloss on the back 
and in the eyes. Now the pink becomes a bright 
red and the back turns a bluish white. 
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Having finished the nest ^ the male suddenly 
changes color • Its normally inconspicuous gray 
coloring had already begun to show a ^aint pink 
blush on the chin and ^greenish gloss on the back . 
and in the eyes. Nov the pink becomes a bright red 
and the back turns a bluish white , . * 



Question: 



Describe the coloring of the male stickleback 
before, during, and after nest building. 

^: , ./ •-■ 

Answer: 

Before nest building the male stickleback "is gray 
in color. During nest building the back and eyes 
turn greenish and the chin pink. After nest building 
the chin becomes a bright red and the back bluish 
white. 
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In this colorful, conspicuous dress the male at 
once begins to court females* They^ in the meantime , 
have also become ready to mate: their bodies have 
grown shiny and bulky with 50 to 100 large eggs*- 
Whenever a female enters the male's territory, he 
swims toward her in a series of zigzags-^f xrst a • 
sideways turn away from her, then a quick movement 
toward her. After each advance the male' stops for an 
instant and then performs another zigzag. This dance 
continues until the female takes notice cind swims 
toward the male in a curioujs he'ad-up. posture. He ^ 
then turns and swims rapidly toward the nest, and she 
follows. At the nest ..the male makes a series of rapid 
thrusts with his snout into the entrance. He turns 
on his side as he does so and raises his dorsal spines 
towajrd his mate. Thereupon, with a few strong tail 
beats, she enters the nest and rests there, her head 
sticking out from one end and her tail from- the other. 
The male now prods her tail base with rhythmic thrusts , 
and this causes her to lay her eggs. The whole 
courtship and egg-laying ritual takes only about one 
minute. As soon as she has laid her eggs, the female 
slips out of the nest. The male then glides in 
quickly to fertilize the clutch. Afte:r; that he 
chases the female away and goes looking for another 
partner. • . ' 



Unde r S tanding 




In this colorful, conspicuous dress the male at once 
begins to court females. They, in the meantiine / > have also 
become ready to mate: their bodies have grov;n shiny and o 
bulky with 50 to 100 large eggs, vrhenever a female enters 
the male's territory, he swims tov/ard her in a series 'of 
zjigzags — first a sideways turn av;ay from her, then a quick 
movement tov/ard her. After each advance the male stops 
for an instant and then performs another zigzag. This 
d^nce Continues until the female takes notice and svjims 
tow4rd the male in a curious head-ut) posture. He then 
turns and swims rapidly toward the nest, and she follows. 
At the nest the male makes a series of rapid thrusts x^ith 
his snout into the entrance.; He turns on his side as he 
does so and raises his dorsal spines toward his mate. 
Thereupon, with a few strong tail beats, she enters the 
nest and rests there, her head^sticking out from one end 
and her tail from the other • The r.ale now prods her tail 
base with Rhythmic thrustfe/ and ^ this causes her to lay her ' 
eggs» The who.ie courtship .and egg-laying ritual takes only 
about one minute* As soon as she has laid her eggs, the 
female slips out? of ' the nesc. The male then glides, in 
quickly to^ fertilize the clutch. After that he chases the 
female away and goes looking for another partner. 



N. 



Question ; ' 

'Describe the phases of the mating cycle that take 
place after nest building. 



Answer ; 

With has red chin and bluish back the^male is ready to 
court females. He waits for one fat with 50 to 100 eggs 
to enter his territory and woos her with a zigzag dance, 
until she takes notice of him by lifting her head. The ^ 
male then swims to the nest and indicates the entrance. 
The female enters and lays her eggs to the accompaniment 
of rhythmic thrusts at her tail base by the male'^s head. 
As soon as the eggs are laid the male fertilizes them, 
chases the female off, and waits for. another. 
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Oiieoinale may escort three, four or even five 
females thrpugh the nest, fertilizing each patch of 
ecfgs in- turn." Then his mating impulse subsides, his 
^ color darkens and he grows increasingly hostile to 

females . Now he guards the nest f r6m predators and 
"fans" water over the eggs with his breast fins to 
• enrich their supply of oxygen and help them to hatch." 
Each day^the eggs need more 9:q^gen and the fish spendsi, 
TOre tinie ventilating them. *The ventilating reaches \ 
a climax' just before the eggs hatch. For a day or so 
af'ter the young emerge the father keeps the brood 
together, pursuing each straggler and bringing it back 
in his i^^^ Soon the young sticklebacks become 

indejpertdent and associate with the young of other brood^ 

tjjiiderstanding ' " 
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le male may escort three, fpur or even five 
through the nest, fertilizing each patch of . 
turn . Then his mating impulse" subsides , his 
darkens and he grows' incr6asing3.y hostile to 
Now he guards the nest from predators and 
/ater ov^er the eggs with his hr east fins to 
leir supply of .joxygen and help them to hatch, 
the eggs need more oxygen and the fish spends 
more tiSie ventilating them. The ventilating reaches 
a climax just before the eggs hatch. For a day or so 
after the young emerge the father . keeps the brood 
together!, pursuing each straggler and bringing it back 
in his m6uth. Soon tlie young sticklebacks become ' 
independent and associate with the young of other 
broods . . . 



Question : 

■ What (%>es^ the male stickleback do after 
fertilizing' i^he eggs? 



„.»- «- 



Answer '; . • - 

One male may fertilize the eggs from three to 
five females. After this his mating impulse subsides 
and his color darkens. "He now guards the nest, 
fanning it with his fins until the eggs hatch. After 
the eggs hatch he keeps the small fry together for a 
day or two. Following this the young leave the 
father to associate with other young sticklebacks. 
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To get light on, the behavior 'of man, particularly 
his innate drives arid conflicts, it is often helpful 
to study the elements of behavior in a simple animal. 
Here is a little fish that exhibits a complicated 
pattern of activities; all dependent on simple stimuli 
and drives. We have studied and analyzed its behavior 
by a large number of experiments, and have learned a 
good deal about why the stickleback "behaves as it koes. 



4> 
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To get light onr the behavior of man^ particularly 
his innate drives and conflict?^ it is often helpful 
to study the elements of behavior in a simple animal. 
Here is a little fish that exhibits. a complicated 
pattern of activities/ all dependent on 'simple stimuli 
and drives • We have studied and analyzed its behavior 
by a large niomber of experiments/ and have^ learned a 
good deal about why the sticklebackbehaves as it does* 



Question ; 

What is the value in studying the behavior of 
sticklebacks? • 



Answer: ^ 

The^ value of studying the complicated, innate 
behavior of the sticklebacks is that it may shed 
light on much of the innate conflicts and drives in 
man. 
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Xet us begin with the stimulus that causes one 
stickleback to attack another. Early in our work we 
noticed that a .male patrolling it§ territorjr would 
attack a red-colored intruder much more aggressively * 
than ^ a fish .of some other color . Even a red mail van 
passing our "windows at a distance of 100 yards could 
make the males' in the tank charge its glass side in 
that direction. To investigate the reactions- to 
colors we made a number of rough models of sticklebacks 
and painted some of the dummies red, some pale silver, 
some green. We rigged them up on thin wires and 
presented them one by one to the males in the tank. 
We found that the red models were always more provoking 
than the other^, though even the silvery or green 
intruders caused some hostility. - 
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Let us begin with the stimulus that causes one 
stickleback to attack another. Early in ouj: work we 
noticed that a male patrolling its territory would 
attack a red^colored intruder much more aggressively 
than a fish of some other color.. Even a red mail van 
passing our windcftre at* a distance of 100 yards could 
make the males in the tank charge its ^lass side in 
that direction. To investigate the reactions to 
colors we itiade a number of rough models of sticklebacks 
and painted some of the dummies red, some pale silver, 
some green. ^ We rigged them up on thin, wires and 
presented them one by one to the males in the tank. ' 
We found that the red models were always more provoking 
than the others, though even the silvery or green, . 
intruders caused some hostility. . * 



Question t / ; 

What cue caused;, a male stickleback to attack? 

. . ' , . 0 ,0 

^ . i3 - C . \ 

Answer: 

The' color red is apparently the cue that causes 
a male stickleback to attack. Male sticklebacks wi,ll 
show hostility to variously colored fish model?., but- , 
will generate the most hostility toward^^ red models. 
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" ;in much the sajne way we tested the influence of 
shape, size, type of body movement and other stimuli, 
relating them to specific behavior in nest building, 
courting, attack, zigzag, fanning and so on. We 
discovered, for example, that a male swollen with " 
food was courted as if it were a female. 
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In much the same way- we, tested t^^ 
shape , size/' type of body movement and othe.^^ stimuli^/ • 
relating them to specific behavior in nest building, 
courting, attack, zigzag,' fanning and so ;pn.'' We 
/ discovered, for. example', that a male swoU^en with . 
food wa# courted as if it, were a female. 



f5. 



Question s ' ' s ,^ * 

What further research has been done on the 
mating ^behaviolr-Qf th^ siiGkleback? ^ 

Answer: . , ' 



a." 



A nuinber of experiments , similar to the ones 
using colored fish models, have been Conducted to - 
determine what 'cues or .stimuli key of f certain^ aspects 
of the mating- cycle. For. example, it was found that 
a swollen male was courted as if a female. 
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^ As our' work proceeded, we saw that the effective 
stilfnuli differed from one reaction to another^ even 
wien two reactions were caused by the' same object* 
Thus a female ^ill fqllow a red model wherever it 

^ leads ; she will even make frantic efforts to enter a 

* non-existent; nest wherever the inodel is poked into 
JOxe^sand. Once she iW.in a' real nest, she can be 
induced to spawn merely by prodding the base of - her 
tail with a glass rod, even after she has seen the 
red fish that led her there removed. At one moment 
the male must give the visual si'^nal of red; at the 
next, this stimulus is of no importance and only the 
tactile sensation counts. This observation led us 
to conclude that the stickleback resppnds simply to 
"sign stiinuli," i..e. , to a few characteristics of ^an 
object rather than to ^the object as a whole. A red 
fish or a red mail truck, a thrusting snout or a 

^glass rod-^it is the signal, not the object, that 
counts.' A siirfilar dependence on sign stimuli, which 
indicates the exi steppe of special central nervous 
mechanisms, has been found in other species. It 
seems to be ^typicai of innate behavior, ^nd many 

social relationships Vin animals apparently are based 
on a system of signs.' 



) 
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As our work proceeded, we saw that the effective 
stimuli differed from one reaction to another even 
when two reactions were caused by the same object. 
Thus a female will fallow a red model vrtierever it 
leads; she will even make frantic efforts to enter a* ^ 
non-existent nest v;ilerever the model is poked into 
the sand. Once she ois' in a real nest, she can be 
induced to spawn merely by prodding the base of her 
tail with a glass rod, even aft;er she h^ts seen the 
red fish that led her there removed. At one moment 
the male must give the visual signal of red; afc the. 
next, this stimulus is of no importance and .only the 
tactile sensation counts. "This observation led us 
to cpnclude that the stickleback responds simply to 
'"sign stimuli," i.e., -to a'few characteristics of an 
object rather than to the- object 'as a^hole. A red 
f|sh 6r a red mail truck, a thrus'ting ' snout or a 
glass rod — it is. the signal , not the object , that , 
counts. A similar dependence on sign stimuli, which 
indicates the existenqe of special .central nervous 
mechanisms, has been found in other species. It. 
seems to be typical' of innate behavior ,^nd many - 
.social relationships in animals ^ apparently are based ~ 
on a "System of signs. ° / , ' 

Question ; ^ 

^'what aspects of fts environment do'es the 
stickleback respond to? Give an example. _ 

Answeif ; " ' . 

:.\ ■ Experimentation has shown that the stickle|)ack - 
'responds to a few characteristfics of an object' rathqr 
thaxh' an object as. a whole.' For example, "a female will 
follow a ?:ed model into* a nest and will spawn in 
response to the tapping nOf her tail base" with a glass 
rod everi if she' has seen 'the red f ishf removed. , 
Apparently it is the signal ,.. not the, object, that;- 
counts . 



Connection^ Training Tegt Instructions 

You have 5. minutes to answer the 15 questions on 
the next two pages ^ 'If you encounter a question that 
you cannot answer iircnediately , remeinber to use the 
retrieval techniques that were discussed early in the 
training program*. That is , use the incidental and 
o^cgan i z a t i on a 1 connections that you haye formed to ^ 
' arrive at thp answer. If this doesn't work in a^ 
reasonable amount of time, go on to the other questions 
and return to the troublesome one later- New and 
useful connections itiay have been uncovered in answering 
the Other questions. 



1) The male stickleback entices a female to his nest 

by going through, a series of ' : — _ 

movements. . . .0 

2) The .mating cycle of the stickleback changes 
depending on water conditions, 

. \. • True > Falge 



3) We study sticklebacks in order to shed light on . 
the r ' man. 

4") The male stickleback carefully chooses' his mate* 

/ » ' - • • • . 

/ ^ True False 

51 Sticklebacks will only respond sexua^lly to other 
sticklebacks. ' ^ ^ » . 

\ . True " ' False . / 



6) To enr.ich^'^the ^^upply of oxlygen to .the eggs and . 
''help them hatchr the male ' ° water. 

• 7) The . ^' ' ' -stickleback guards the young 
after birth. ~ " 

8) ,FOr a m'ale^ red seems *to elicit a (n) ■ -^ 

response whereas a female will • ^ ■ - ' 
a ifed.-stimulus . • ^' 

9) \ The. tunnei-like structure is a stickleback's ^ 



10) A sig^ji stimulus which leads the ^ale to pto'd the 
female's- tail base m^y. be the female's . 



11) Being hardy> ' tameVand easy to acquirer the' 
stickleback is an^ideal subject for ' 



1^1 * The stickleback is an especially good .subject for 
•' the study -of behavior . 
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13) A change of colpr .signifies that thfe-^^ickleback 
has finished his ' i / ' . 

14) Since the stickleback depends on its spines for 

;^ protection I one mupt be careful when 'handling it. 

True . False 



15) pnce the male has courted one female and fertilized 
her eggS^ his mating impulse subsides. 



True Fal^e 
\ — 



.■4 
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CONCENTRATION TRAINING MATERIALS 
; (FOR USE TOER AUDIO ' DISTRACTION CONDITIONS) 



Pleasg insert blank pages at appropriate * ^ 
. places pfioif to using this section 



/ 

/ 



I / Estimated Time for 

Included Materials 



is 55 Minutes. 
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Concentration Training Instructions 

In* the previous sessions, you have learned a connection, 
technique which will substantially help you to understand and 
remember .What you have read. You may have noticed that when 
you are uging this 'technique, you are better able to concen- 
trate. Why is this? Weli^, concentration requires focusing 
ypttr attention on some particular thing while blocking out 
^everything else that :is happening -around you. This is exactly, 
what the connectiori technique forces you to dp. By actively 
applying the technique, you are forced to focus your attention 
on what ^ou are reading. /The more actively involved you are in 
applying the technique, the less you attend to distractions. 

Developing' the ability to tune put distic^ctioxis is an • 
extremely important part .of improving the efficiency and - 
effectiveness of your studying.. To help, you develop this 

ability even further > we are going to ask you to read some 

"J* '■ , •*■."■' " * ' / . , ' ■ ' 

passages and do your connection technfique while simultaneously 

' \ . [ ' " " ■ ' * 'V' . . . \ ■ * . 

hearing some distracting tapes. 

Thfe ,firsV ±ape is a re<X)rding yofVa l^at^ the second 

is a recording of a play, and the third is a recording of a 

somewhat bizarre play containing some rather wierd sounds i 

The Yolume of each of these three recordingsjwill be- increased 

as we go along. 



I 



^ Now, while hearing each of these /distracti^ng tapes 

/ . . ■ • • ■ ' ^ * • >( I ■ 

yo^u wil^, be reading a passage .simila;r:^ to those you hav^ just 
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'completed. Again, you are .to make your understanding ratings 
the blanks provided, if .your rating ij 6 or less you are to 
form an unusual "short hand", connection (you may write ySur 
coi^nection in the margins of the reading material) . If in 
doubt, it is better to do more connections than you think are 
necessary. You .will be given 12 mirxutes to read each^of the 
three passages. If you finish early do not go on to the -next 
passage. However, you may "go back ^nd review if you like. ' 
One good way of reviewing is to go over each of the connec- 
tions .you have formed • Af-feer we have completed all three 



4 passages you will be tested over the /material 



Any Questions? 




186 



ERIC 



185 



/ 

/ 

/ 
/ 



In its frantic "attempts to provide itself food, shelter , 
and other comforts> the human species is ravaging the earth's 
thin skin of life. Lumbering has nearly shaved the continents 
of their forest mantles. North America, Russia, and a few small 
nations still retain forest reserves, but demand for pulp, 
building materials,, and wood annually shrinks the planet's 
remaining acreage of trees. .Reforestation in the United States 
is ndt keeping up with deforest'ation* 'If forests were only 
vertical columns of wood, the problems would not be so great,- 
but they are much more. Forests harbor most of the planet's 
species of animals and plants-, they protect and produce top- 
soil, and they conserve water by preventing rapid runoff. 
Man,' in his frenzy of breeding and feeding, is destroying his 
life-support systems. Deforestation has lowered wat^r tables 
throughout the world and may be the reason for the* drying Put^ 
of many parts of the tropics. ^ ^ 

Understanding * / 

.■ ■ ■ . /: . . . . ' '/ • 

. Rational land-upe ' programs rarely are instigated. Instead, 
the best is' made of a worsening- situation. • Industry has 
exploited rapid/ runoff from deforested-, eroding land's with 
hydroelectric dams. .Farmers have learned to exploit the s^ilt- 
lacjen flood waters from deforested lands hundreds and even 
thousands ofvmil^s away. Often .both groups vehemently resist 
refforestation because it would jeopardize their supply of 
runoff waters for turbines and irrigation. In the meantime, 
topsoil is ^lost at alarming rates. Thousands of yeaifs may 
be needed to accumulate an inch of topsoil. Due to poor/ 
agricultural practices , tlli^ loss in some places today ^n be 
measured in inches per year. About i percept per year disappears 
"from best farjaland. 

Understanding . " 



Complex ecosystems such as forests and savannas are homeo- 
static' systems, 4. h change ill the numbers of a few species or a - 
gradual shift ip climat^ can be compensated. These ecosystems 
can survive for eons ./Man destroys these ecosystem^ with their 
shock- absorbing feedback properties. lr\ their plac4 he puts a, 
single^species ecosystem — a crop. The crop needs constant 
protection and carei It has none of the homeostasis of a ^ 
natural ecosystem. It can be devoured by an invasion of A 
single insect species. _Winds can knock down the feebly i/ooted, 
quickly grown plants, /irrigation may be needed to supplement 
precipitation. Early xains may was ii away the seedlings."' Late 
rains may cause the" plants to rot/ If the crop is successfully 
harvested and stored , upi to/ one-tiiird or ^ven .one-half .will be 
consumed by insects and rodents. And, finally , nutrients removed- 
from the soil by harvesting must* be reprenished. No wonder 
an Iowa f^mer expends more calorieS in petroleum fuel than he 
produces ;tn grain. Only a rich nation can ^f ford a gasoline- 
based agriculture. 

' ' ^ ■ :187 ' 
' o /■ ■ \ ■ ■ , ' '^^^ , ■ ^ . 



But these are only the direct effects. The indirect 
effects of pesticides. are more in the public cons6iousness . 
One group of pesticides, the chlorinated" hydrocarbons 
(including DDT-, DDD, dieldr'en/ and lindane) , is highly resistant 
to- oxidation and*" enzymatic attack*^ This resistance, ^ plus 
relative insolubility in water, rfesults in the. accumulation of 
these substances in the tissues of exposed. organisms. With 
some imporjtant exceptions,^ including insect strains with 
evolved resistance, organisms cannot dispose of chlorinated 
•hydrocarbons as .they do natural wastes and toxins. Predator? 
and filter feeders at the top of food chains-naturally 
accumulate the most. Many predatory and oceanic bird 
populations now are on the verge of extinction*" It is still 
too early to predict what effects will* result from the high 
pesticide levels in whales, porpoises, sea birds, fisHes, 
crabs, shellfishes, and men. further, no 9ne knows what will, 
be the effect of eliminating top predators^ from the ocean. 
In 1971 the United States government, despite I'ip service to 
environmental .quality a*nd research, is planning to pump more 
into research on diseases primarily affecting the aged 
(cancer and heart disease) , while insignificant funds are 
available to assess to ecological dei^rioration. 

/ Agricultural collapse and widespread famine immediately 
^ would follow a sudden turmination of pes'tibide use. Insect- ' 
borne disease^ also would increase significantly. According 
to statistics of the World Health QrgariizfeLtion , about%10 ^ 
million people 4iave been Saved from fatal effects- of malaria 
by the use of DDT in antimosquito corapaigns. JCo escape^ f ^ 
the horns of this ecolog-ical dilemma/ will reqAiire time, 
intelligei^e, and--above all—research. The latter .requires 
the support of an alert public. 

.Understanding 
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. Gulls live in- flocks. They forage^ together the year 
around and nest together in the breeding season. No ex- 
ternal force o^- agency compels them to this behavior; they 
assemble and stay together in flocks because they respond 
to one another. Their gregarious and of ten cp-operative 
behavior is effected through communiqktion. kach individual 
exhibits a considferable repertory of distinct calls, pos- 
tures, movements aprd displays of color that eli^cit appropri- 
ate responses fxpm other members of its species^ Some gulls 
have^a special food *^ call "that attracts their fellow gulls/ 
and most have an alarm' call that alerts 'the others. On the 
breeding grounds the male gull scares other males from its 
territory by certain calls and postures. Sex partners stimu- 
late each- other by a ritual Qfl displays that leads to pre- 
cisely timed .and oriented co-operation in mating*. Parent 
gulla attr$ict their chicks' by uttering the "mew call" or 
"crobning call" and lowering the beak^. The chick pecks at 
the tip of the beak, and this stimulates the parent to 
regurgitate the food it has brought to the nest. ■ " 

Understanding '__ ; 



.Even a nodding acquain^tance with gulls suggests, that * 
their signaling behavior is just as typical of the family 
as their coloring and other physical conformation. Under 
the same circumstances -the members of a given species ^ 
invariably strike* the same- posture c(r act bi^t. the same 
ritual. Such observations suggest that signaling behavior 
must be largely unl^.arned. Investigators have found> in ^ y 
fact, that it is highly "environ?r^entTresistant . " When a . / 
young bird is raised.;^ away from it> parents or with foster 
parents,^ it does not d.evelop a -different, pattern of signal- / 
ing behavior but displays the repertory jjeculiar to its 
species. Moreover, gulls "undierstand" the meaning of vari- 
ous signals, apparently without the necessity of learning. / 
The fact that many signaling movements of animals are as . 
typical of the species as are anatomicaS^tructures arid * 
physiological mechanisms h^s been., repeatedly stresssed by 
Konrad Z. Lorenz . . - , 



/ ■ 



/ When our group at the University: of Oxford began^.-i4vdme 
ye4rs ago to study the signaling behavior of gulls, we w^^^^ 
interested primarily in^findirii^g but how the, s^tem works/ ^^-^ 
We were concerned with , such questions as: What is /the exact 
function of each display? What makes a gull give- ^ particu- 
lar signal? But it was not long before another question- 
claiified our interest. The itifmbers of our group^ had been ' " - 
working at many s/ites around the world and observing the " 
habits ^f 15 of . more Species of gull. • We had found that the 
/^igrialjMg systems of these species are very similar; this ._ - 

ystreng-^hened the conclusion/ ^rawn from structural^ similairityV^} / <^ 
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that gulls must have evolved from a common ancestral species. \ 
But we also found that the signaling repertories of the 
various species jjiff^r from one another in significant ways. 
Since the differences among these closely related birds are 
not indufced by the environment, but are truly innate, it 
was clear that the present differences among the species ^ 
must have arisen through evolutionary divergence. We deodded 
that a comparative study of the signaling of the gulls might 
yield fresh inpight into the evolution of thieir behavior. 

Understanding . • . v 

/ ' ' ' " . . '" . . 

* Mucjti as the. anatomist, m^kes , comparative studies of struc- 
\tures^ in order to discover the origins and relationships of 
\pecies, we have' been conducting a comparative study of th^ 
signaling systems of gulls. These systems provi.de excellent 
instances for the study of behavior ; precisely because pf 
^tfte functlpn they serve, the signals are distinct and plain 
enough to be recognized even" by an attentive human being. 
Ill our program the comparative method is applied in combina- 
tibn with our earlier .methods of study.' We continue to inves- 
tigate the form 'and^ motivation of the displays, and this work, 
hal been facilitated by recent improvements, ^n technique. 
Weylcontinue also to be concerned with the function of the 
.displays, f9r this bears -upon their sxirvival value and so 

allows us to t^^ce the^ selection "pressures which , must have 
-beeh at work molding them. . Thus .fehe comp^arative study of the ^ 
differences among species and the compai>ison of the present 
displays and the it appaftrent origins make it possible to approach 
a description of /the evolutionary changes that must have 
occurred as the/ anqesti^al . gull family split up into the 
present; 35 or SQ species of different appearances, habits and 

distribution. 

. Undersytanding_ ^ 

Since there is no fossil behavior t:o qertify' 6ur conclu- 
sions / our .method of study might better be compared to that 
by which modern linguistics, through comparative study of 
languages/, has worked out the family tree of the Indo-European . 
language^, and has. even reconstructed parts of the original 
Indo-European language. The findings of such a study must 
always be regarded as probabilistic. On the ather hand, the. 
data of our investigation are sufficiently clear-rcut'. The 
postures and displays of each species are distinct and constant 
enough -to make them useful in, distinguishing and identifying 
J:he_species;\: / • ■ / ■ ' , 




f Eight postures and movements occur in nearly all species 
of, gull i*n rnore or less modified "form. When they are employed 

. for 'taxonomic purposes, they greatly/ increase, the number of 
Oijiaracteristics by which gulls may be ^ classified. The simi- 
larities and differences among the displays of the major, 
sub-groups correspond roughly to the classifications of the 
taxonomist, although studies of some of the less well-known 
species might force revision of their status. All of the 

""large gulls," among which the most familiar is the herring 
gull, have quite .similar signaling systems. The "hooded gulls 

'are rather different from these , ^yet they are close in their 
habits to one another. Species that have been placed in 
separate genera, such as the kit'tiwal^e and the ivory gull, ^ 
have correspondingly distinct displays. ^ 

Understanding - 



^It seems clear that the signaling movements, originated 
,in more elementary behavior patterns, such as attackiijg, 
escaping, mating and .n^st-building/ The postures and. the 
actions themselves suggest where they came from. "Grass 
pulling" is a good example. In contests: over territorial 
boundaries heirrjing gulls and other large gulls often peck 
violently at the ground, uproot plants and toss them sideways 
with a flick of the head. The pecks 'are indistinguishable 
from tho^e aimed at rivals in actual attacks, and the pulling 
movements, are identical with those seen when a gull seizes an 
opponent's wing, bill or tail. But thd strange thing is that 
this activity is directed at the. ground, not at the intrude'^ 
for whose benefit the signal is' displayed* The technlcai-^^ 
term for this is "redirected attack , " and " it may be cpn^rej^ 
tO/ the human tendency to bang a table with the fi^^t'^or kick ^ 
a/chair when angered* More puzzling is the sj^d^ways flick 
of the head that terminates thig action familiar to 
anyone who has observed gull^ througJtl.-^nt6r^ complete cycles of 
behavior; all gulls (and other^iras^ as well) p'terform this * 
movement when they build^^tfeefial into the nest.. Apparently 
the' sideways flick ig.....s-eimulated by the "nest material" ^ that 
the bird f inds^jj3t--i^ following its attack on the ground. 

Grass pulling may therefore be described as a redirected 
attack followed by/a displaced nest-building movement. ,f 

V Understanding_^ r ' / 
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. Men have occupied. th4^^^ of the West for a, 

good ten thousand years They came in, apparently, 
when the last ice sheet w^s-^in its northward retreat, and " 
their archaeological (^iture seems to have been fairly stable 
ov6.r long periods ofy<time. But the horse-riding, buff alo- 
hunting, tipi-dweljkuig culture of the eighteenth-century 
Plains Indian wa^i/something quite new in its development, • 

Before th^ coming of Columbus the Indians of the Plains/ 
were largely riveirbound and not overly indlined to vena^ure 
afar into^th^ vast, poorly watered stretches of open gr^ss- \ 
lands, /They had to go afoot. 

/ ' ' ■ ■ ' ' * 

The coming of the European altered the situation with . 
astic effect. The Spaniard to the south introduced the . 
orse and thereby provided the means 'for extensive penetra- 
tion of the Plains by hative populations / ^=^&&r . which the thick 
herds of buffalo and fleet antelop^ were an enticing^^lure • 
On the^ eastern* frontier the Fre^ach and Eiritish were working . 
to cause a far-reaching displacement of the Woodland tribes . 
White settlements forced some tribes to move westward at a.n 
early date. And out beyond the front;ler , other displacements 
were accelerated ahead ^of the line of -Settlement by the 
impej^lalistic rivalry of the fur 't|:^d^. 

■■ - - . ■ . ■ . ■ ■ " . i : . , ■ : ' . ^ . " • 
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* ^ ■ •■ ■ ■ ■ " - 

The fur trading tribes sough^ ever to enlarge their 

trapping and hunting domains at the expense qf some of their* 

neighbors. The British companies . encouraged their tribes 

to driveCoff j:he French-allied tribes, and they gave them • 

guns wherewith to do it. The Frendh responded in kind, and 

the tribes of either party used their new weapons to drive 

the unarmed tribes on the Western frontier before them. 

Thus with pressure behind them and an attractive lure before 

them, 4 number of the tribes of the Mississippi Valley sought 

sanctuary a"nd prosperity in the relato^-ely unpopulated lands 

of the W^st. The Cheyennes were among them. 

Prior t(^ 1600 the Cheyennes were a simple food-gathering 
people who lived in the lake coijntry near the headwaters of 
the Mississippi. Shortly after the opening of the century 
they began moving westward until they came to the Missouri 
River in the Dakotas, Here they settled into earth-lodge 
villages arid took to tilling corn in the manner they learned 
from - the Arikara tribe * Toward the end of the eighteenth 
century they were moving on again, this time out into the 
Plains to become a nojnadic horse tribe. fi, 

Understanding /' 
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The ComaDiches , on the other hand , appear in the six- - 
teenth century to haVe occupied the* country that lay around 
the headwaters of the Yellowstone. and Missouri Rivers. 
They.were an eastern branch of the far-flung Shoshonean. group 
-of tr^ibes and at that time it is unlikely that they would 
have been distinguishable from other eastern Shoshoneans. 
But in the- eighteenth " century the Comanches movedjiown into 
the southern Plains, while the Shoshones were drfven back " 
ovei: the Rocky Mbuntains by invaders from tiie-^^east. The ' 
Comanches became a discrete entity and one of the first, . if 
nob the first, of the Plains tribes to acquire horses. 

• The Kiowas came into the^ Plains from the^ north at a fairly 
latfei date. Thus, each of - the ^th4|l^ tribes came originally j^rdm 
areas peripheral to- the P'iain&./^ Each, carried a different ' 
language and cultural tradition into th^e new homeland. Yet 
the ferment of life ,on the Plains was such, and the interaction 
of the tribes so great, tliat in the details of subsistence 
and in the general features of \clothing, housing, war, and 
religion they, like all the nomadic Plains tribes', developed 
broadly similar ways of life. , . ' ■ \ ; 

The Cdmanche cultural background was the most meager 
^ of the three; It; was .that of the so-called "Digger Indians" 
of the Great Basin. In the tradition of- these tribes there 
was- no great social organization.. People moved and lived in • 
small isolated f amily- bands Each 'was autonomous and .economi- 
cally self-suf'ficient on a: low subsistence level. R^ligion^ 
was vaguely defined and. almost wholly 'devoid, of ce^e'mbnial , \ 
structure. Arts were thin, and life offered little of.richer ' 
satisfactions. Wai: was 'a thing to be avoided /. for the Basin o^ ; 
Shoshoneans had no mil^itarj^ organization .and. were wholly ^/ 
lacking in fighting prowess i"^ 

Understanding . ' " I ' \ ■ v 



In the Plains the Cqmanches never wholly shed this 
heritage, but in the new setting they ^wrought some , mighty 
changes in thSir way of l^f^. With ad^^g^ate food resources 
,and the horse' they were able to prosper in^ numbers and ,so 
to enlarge the size of their bands . Yet they never forsook 
band Autonomy for tribal government. ^Religion remained to 
the very end almost wholly an individual •en't^erprise with few 
group rituals and no^trifeal ceremonials. ^ 



• - It was in warring and raiding th'at the great transfor- 
mation took place. 'Out of .apparent weakness emerged the • 
wildest marauding brigandage. The Comanches whipped and _ 
drove, the Apaches from the southern Plains. They stalemated 
the Spanish. They decimated the pueblo of Pecos. They ranged 
far below the Rio Grande on slave- and booty-taking r^ids f 
•into Old Jlexico. They blocked the westward expansion^ of 
the. 'Texas frontier for several decades. They became The • 
Spartans of .the /rairies." 'They were uough, tough, aggres- 
sive and militant individualists. They, gave trouble to all . 
their enemies and to themselves, " And in their -way, out of 
the nothingness of Shoshone legal backgrounds they^ shaped 
a crude but effective system of law to cope with the clashes 
of individual -with individual within their .ranks . 

DnderVtanding f- f - , . 

The Gheyennes were' klso militaristic. They, too, fought 
for booty and pleasure ^the war cult was wholly theirs. They 
also acquiced ^the hors/ and prospered on the buffalo. But ^ . 
somewhere in their b^kground, deep in their A\gpnkxan hen- 
tage, was a tradition that gave them "a, sense of /form, a feel 
for structured order, a maturity of eiticition and ^ action. They 
lived without the Gomanche's frenetic stridency and assertive- 

ness . ■ ' . ,■' ' ^ . ■ : ■ 

■■■ \ . ■ ^ ' .„ ■ ^ ' ■ ' - 

The/Cheyennes possessedy'?^' ritualized tribal gavernment. 
They h.aA a-well-developed system of military -societies . . In 
the Siin DSnce, Animal DSnce,' and Sacred Arrow Renewal cere- 
. monies they possessed tribal rituals that served to express 
thear consciousness of being as one people. In the performance 
ojFthese great ceremonies they also enjoyed a common emotional 
^perience that built a bond of common tribal loyalty. The ' ' 
iheyenries were socialized in a way that the Gomanches never 
approached. The Cheyenne law system was sedate and efi-fective, 
calm and mature, when measured against the adolescence of 
Gomanche behavior. Above all, in legal action the Gheyennes 
revealed a feeling for the social purposes of law. 

I ■ f - ' . , - - ■ 

' ■ 
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Concentration Tes^fe- Instructions 

* ■ 'i • ■' - 

You now have 15 minutes to. answer the three sets" 
of 15 question^ contained on the next few' pages. Whgn 
you finish with one set of questions, immediately go on 
to the next. RemeiDber, use the Retlrieval Training Techniques 
on questions that you can ' t akswer immediately . That is , 

incidental " and organisational cues prodVic'ed by ' * 
the cbnnections you have formed to dredge up the answers. 
Remember, it is often better td come back to difficult " 
questions because new and useful connections may be dis- 
covered while answering other questions. • 
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FQfasti^" not only .pioyi kilso :'s4^vl<cm^^^^^^ 

*^w\W^ivXe function^jr List two, ^ • \ 



2) 



3 J ^Che homeostasis of a crop offers compensation^for the 



aepletion of " 
savannas 



isuch natural ecosystems .as forests and 

True ^'alse 



4 ) Modern agriculture is totally dependent on ar tif i0ial 



Si The building 



^^^^^^^.^ of hydroelectric dams '^seems to be a 
rational ^fbuir^e^ of action to deal with deforestation 

True .False_ 



Two groups which have resisted reforestation are 

' ■ ■ / . I and . ' I ' * - 



7) . Thousands o^/years may >e needed to accumulate .an 
i^ch of top^oilv 



' True 



False 



8)/ Topsbil disappears at a rate ot 
/ year from the best ^farmland • 



percent per 



d) Compared to forests, crops are exti;gmely^ fragile. 
■ ^ 'Trn^ False_, 

; ' ; i.'./: : .. ' ' : ' ' . . 

IC) Pesticides must be used since nati>ral pest , control 

c^no longef assert itself, „ , 
^\ r . True False_ 



11) It becomes^hecessary -to increase the dose and 
« frequency, of pestidide- spraying because the 

' . ■ y ? • insects o survive 

earlier spraying . , * 



12) Currently> itiany people are concerned- about the 
high levels of • ' • ■ • - . * accumulating in 

• whales / birds and men. ■ . . 



13) The only solution to the problems associated wi.th 
, . "pesticide use is the jinpediaJte^and total cessation 
qf all pesticide use. ' . 

- ^ True False 



S^A) In 1971 y the U.S. spent huge amounts of rfunds to 

assess ecolbgiqal deterioration. . 
' ' ' ' . , True . False_ 

15 J. Lumbering may have caused the drying out of miiny 
parts of the tropics . ^ ' 

. True, False* • , 
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1) Even a nodding acquaintance with gulls suggests that 
-their ■ behaviQr>is just as typical of 

the family as their coioring . / 

The author ^suggests there are four classes of signals used , 
by gulls.' One of these consists of ' *;QallsV" Name two others: 
C2) ^ ^ , 

. . . (3) ' - •. ^ ■ ^ ' . . 



;) A' young gull raised by parents from a different species .* 
will make signals that are idehtiGal to those of . his - 

foster parents. \ ^ ■ ' 

True \ False > 



5} , The gull leay^hs to /understand the signals of the othei: 
'members of his flock. ; 

True . False 

6) Differences in signaling behavior between species of gulls 
must have^ been caused by, • " --^ " ' . . . ^ ' ' ■ ' ' V > 

7) The investigators were not only interested in the 
similarities and differences of the si^fnal systems of 
the 35 species of gulls, but alsA in the evolutionary 

y history. Thws, the ; : y \ method is being 

used in these studies^ ^- iH" 

8) .- For a human, the signals of the ^ulls are extremely 

difficult to identrfy. ° [ ; : 

" . True . .( ; False n> - 

- ^ ■ ^ - ", v. - ■ R . . ^ ' 

9) '' "^Lar^ge gulls" and "herring gulls">have guite'.difEerent 

signal systems. 

True * False ' ■ 

. • . ■ ' -~ — " ' ^ — ^ " . ' V 



10) "Grass pulling" has been labeled as a " ^ . 
attackV" - * ; 

11) The author described several sigftals displayed by ,gulis . 
^ s How does^ a chick signal that he is hungry? * . ^ 

12) Hhe parerit. gull has already.^ brouiglit food to the nest by 
the time the. chick signals that' he : is hungry . 

True False 



< * 



13) The investigators found it difficfult to jdistinguish . 
the kittiwake and the "hooded gulls" cai the basis of 
signal display. - , ' ' 

' True : ^alse_- ^. 

14) The behavior of gulls is characterized by cooperation, 
List one activity in whi*ch gulls cooperate. 

15) Signaling movements seem to have originated in more 

behavior patterns 'such as attacking, 
.escaping, mating and nest building. » 
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1) Plains Indians Have always been dependent upon the 
hunting of buffalo- for survival. * - . 

True False 



2) The introductitMi of the ' . > ' 

Spaniards enabled the natives to penetrate the 

Plains more extensively • 

-. ■ ■ i ' - ■ 

3) The , was one of the first tribes 'of 
the Plains to acquire horses ^ 

41 ^Due to initial language and cultural differences,, the ' 
c? : bribes vhich made up the nomadic Plains tribes 

developed styles of lives greatly different from one 
. /another. / 

True False 

51 The tribe was characterized by a lack 

of social organization.'- . ^ 

61. In contrast, the ■ ' ■ ^ •; ^ formed a ritualized r 
^tribal government. 

7) Once in the Plains/ the Comahches incrxe&s^d the tribal 
organizations arid ceremonies. 

True False_ 

8) Displacements of tribes occurred due to white settle-* , 
inants and the imperialistic rivalry of the 



V 9) The». of the Cheyennes helped unify the 

oeople of the tribe. • / 

TC) The Comanches developed a crude systenj of ^ -4--— 

. aft^r the transformation from -avoiding war to becomxrig 
"affective warriors^ 
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11^ • The inunature and seemingly irratioi^l legal system 
"of the Coraanches contrasted wifch the calm and mature 
system of the * . *- 



12) -Even lief ore the arrival of Co^^rabus, the Plains 
Indians ex,plored vast stretches of ^ grass lands, afooti 

True False 

13) • Both the British and the French encouraged cooperation 
among the tribes so as' tpt ensure peace and increased 



fur trade 



True 



False 



141 The: Cheyeixnes -prior to l&OO were food^gathering 

people , TE^y later b^gan to till corn; toward the 
end of the Xsth century^ they became a - ■ 

' ' '^-^ tribe. ' ~ ' ^ 



151 After the coming. c5f the 



f th^ tribQS pf 



the Mississippi Valley sought sanctuary and wealth 
in the western territories. 



r- 
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/Efea-f ariner is riever more than a stride ahead of calamity^; 
neither" is^€fie world. The loss of a single , suirfiner" s crop in- the . 
nortitern hemisphere would exhaust humanity 's slim margin of ^ 
survl^l. Only NTorth America has -enough' food ^tored to -with- 
stand mch a disaster. Thi^ possibility is not as remote as 
if^^^^ietmds In 1:815 the volcano Tombura oh SuM^awa^jthrew 150 
cubic kilometers ofvasli into the atmosphere. Ttie:^J was no 
suinmer--3rn.much of the northern heiriisphere , the following year'-. 

^ .; * ■ ■ ■ . ' ■ - ' , • ' ■ * . ■ 

Attempts to feed^ today ':,s population and the 72' million 
mouths abided annually result in the addition of mor% tiers ; 
to the "shaky^ t9w;er Of the.^ sim^ 

agriculture no\^ is' totally^ dependent on artificial additives - 
pe^id idea and inorganic fertilizers . Ixr tut^n, thes^ create • 
other stresses. • ^ *• - >^ • 

> ■ ^>.- • - ' ■ ^. ' ' •■- . ' / ■ . ; ' ■ ' . \ ' ■ y-: . 

^ , .JBft c^ferstanding . ^ \ ^ . 

f ' . . . ■ ^- : ■ ' . • . ''v ■ t; _ • ' . 

— Pesticides are .powerful agents gf natural seleq1^|.on. ^When 
•they ^are applied, th^^'moi^t suscept:j.bie insects die, :^aving the 
ieas%^ ^uscep'tible to; Reproduce . Because selectiorf pafomotes the 
evolution of resistance in pesticide targets, it becomes 
necessary to increase the dose ^^nd freqi>iency of spraj^ing, thus * 
^ in1:ensifying the .selection on the target organisms and increasing 
envilronmental contamination/. Resistance to the three major 
groups ,of insecticides -{chlorinated hydrocarbons , organic . 
phosphates, and carbamates) now is so wide'apread that crops of 
many kinds are on the. verge of collapse^ In^some areas, ^ 
withd^Wal of pesticides is the best solution. Natural ^est 
contr^ol can reassert itself — as happened, for example, in the 
cocoa crop in "the state, of Sabah, Malaysia (Conway r, 1969). 
Sprayings were|not( Ey:.eveii^?^Ag..^^t^ 

many tree sV Bee auf#e^ t^^ outbreaks, began after the 

introduction of a heavy ; spraying program, it was decided to 
stop application of pest species. . . 

Unfortunately, such experiments are uncommon, and farmers 
evei^ywhere are increasingly becoming slaves of pesticide^. The [ 
evolution of resistance by pests necessitates heavier and x ; ^ 
he^Sc^jS^ prayings. Frequent substitutions of new, mo;re deadly) 
pesticides also are encouraged. It is a vicious cycle. — a ^ 
cycle promoted by the ecologically disastrous recommendations 
pfl the pesticide industry. ^ ^ - , • 

-^.^^ Understanding • 
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